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This military-developed text contains the first three 
blocks of a five-block course for use in training fire protection 
specialists. Covered in the individual volumes are the following 
topics: fire protection objectives and responsibilities (fire 
protection and occupational safety, extinguishing agents, principles 
and theory of combustion", natural cover fires, portable 
extinguishers, and protective clothing); breathing apparatus, rescue 
carries, and emergency first aid (first aid, treating ' shock, 
swallowed objectives and choking, poisoning and drugs, wounds, 
bandaging and splinting, sudden illness, respiratory emergencies, and 
card iopulmi nary resuscitation): and structural firefighting equipment 
and accessories (rescue vehicle equipment, pre-fire plans, rescue, 
alarm room procedures and operations structural firefighting 
accessories, and fire protection hydraulics). This half of the course 
includes both teacher and student materials. Among the printed 
instructor materials provided are lesson plans with an outline of the. 
teaching steps and a plan of instruction detailing the units of 
instruction, objectives, duration of the lessons, and supportive 
materials needed. Student materials include three study guides with 
objectives, text readings, and review questions; three workbooks with 
exercises; and one programmed text on hydraulics. (MN) 
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MUZTMCi CURRICULUM MMEmiS 



The military-developed curriculim materials in this course 
package were selected, by the Naticsnal Center for Research in 
Vocational EcSucation Military Curriculum Project for disson- 
ination to the six regional Curriculum Coordination Centers and 
other instructional materials agencies* The purpose of 
disseminating tliese courses was to make curriculum materials 
developed by the military more accessible to vocational 
educators in the civilian setting. 

The course materials were acquired, evaluated by project 
staff aind practitioners in the field, and prepared for 
dissonination. Materials vAiich were specific to the military 
weire deleted, copyrighted materials were either emitted or ^^pro- 
val for their use was obtained. These co'oirse packages contain 
curriculum resource materials which can be adapted to si:?)port 
vocational instruction and curriculum developments 



The National Center 
Mission sWement 




The National Center for Research In 
Vocational Education's mission is to increase 
the abilfty of diverse agencies, institutions, « 
and organizations to solve educational prob- 
, lems relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

• Developing educational programs and 
products * 

• Evaluating individual program needs 
and outcomes 

• Installing educational programs and 
products 

• Operating information systems and 
services 

• Conducting leadership development and 
training programs 

FOR FURTHER INFORMATION ABOUT 

Military Curriculum Materials 
WRITE OR CALL 

Program Information Office 
The National Center for Research in Vocational 

Education 
The Ohio State University 
1960, Kenny Rpad, Columbus, Ohio 43210 
Telephone: 614/486-3655 or Toll Free 800/ 
848 4815 within the continental U.S. 
(axceptOhIo) 
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The MalionnI Coi^lcr for ncnonrch 
in VocctionnI Edticntion 



Military 

Curriculum Materials 
Dissemination Is . . . 

I 

! ♦ 



\ 

What Materials 
Are Available? 



' an activity to increase the accessibility of 
military developed curriculum fnaterials to 
vocational and technical educators. 

f 

This project, funded by the U.S. Office of 
Education, includes the identification and 
. ^acquisition of curriculum materials in print 
^ form from the Coast Guard, Air Force, 
Army, Marine Corps and Navy. 

Access to military curriculum materials is 
provided through a- "Joint Memorandum of 
Understanding" between the U.S. Office of 
Education and the Department of Defense, 

The acquired materials are reviewed by staff 
and subject matter specialists, and courses 
deemed applicable to vocational and tech- 
nical education are selected for dissemination. 

The National Center for Research in 
V6cati6nal Education is tho U.S. Office of 
Education's designated representative to 
i^cquire the materials and conduct the project < 
activities. 

Project Staff: 

Wesley E. Budke, Ph.D., Director 
National Center Clearinghouse 

Shirley A. Chase, Ph.D- 
Project Director 



One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to the vocational 
Curriculum Coordination Centers and othei^ 
instructional materials agencies for dissemi- 
nation. • 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks apd technical 
manuals. 

The 120 courses represent the following 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Constructicn 

Trades 
Clerical 

Occupations 
Communications 
Dnilting 
Electronics 
Engine Mechanics 



Food Service 
Health 

Heating & Air 
, CohditioTiing 
Machine Shop 
Management & 

Supervision 
Meteorology & 

Navigatiqn < 
Photography 
Public Service 



The number of courses and the subject areas 
represented will expand as additional mate- • 
rinfs with application to vocational and 
technical education are identified and selected 
for dissemination. 
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How Can These 
Materials Be Obtained? 



Contact the Curriculum Coordination Center 
in your region for information on obtaining 
materials (e.g., availability and cost). They 
will respond to your request directly or refer " 
you to an instructional materials agency 
closer to you, 
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CourM Dttcription: 

« 

, This i$ tht first half of a cour^ to tram the f ir« protection specialist. It provides training in f irefighting and fire protection techniques for ^se with 
aircraft , structural and materials fires, and other eiDergencies. Topics covered in this half of the course include introductions to safety^ roccdu res, 
protective clothing, first aid, emergency procedures, and firef ighting equipment. This half of the course contains three blocks covering 94 hours of 
instruction. ^' . . • 



Block I 



— Fin Protection Ob/^ctiYti and Rasponsibiiities contains seven lessons covering 28 hours of instruction. Fiv? additional lessons 

on study habits, communications security, military mission and organization, missiles and weapons fire protection, and publications 
were deleted. The remaining lessons topics and^respective hours follow: 



Fire Protection and Occupational Safety (3 hours) . 
Extinguishing Agents O.hours) 
Principles and Theory of Combustion (6 hours) 
Natural Cover Fires (3 hours) 
Miscellaneous F irefighting (3 hours) 

Operation and Servicing of Portable Extinguishers (6 hours) ^ 
Protective. Clothing (4 hours) 

Block 1 1 - Bnatbing Apparatus, Rescue Carries and Emergency FirsC Aid contains thirteen lessons covering 34 hours of instruction. 

Block II, Orientation (.5 hours) 
Breathing Apparatus (5.5 hours) 

Rescue Carries (4 hours) , ' " 

Introduction to First Aid (1 hour) 
identification and Treatment of Shock (1 hour) 
Swallowed Objects and Choking (1 hour) 
Poisoning and Drugs (1 hour) 
Identification and Treatment of Wounds (2 hours) 
Identification and Treatment of Specific injuries {2 hours) 
Dress! ng,'9iindaging and Splinting (6 hours) 
Sudden Illness (1 hour) 

Respiratory Emergencies and Artificial Respiration (5 hours) 
Cardiopulmonary Resuscia'tion (4 hours) - <> P 

Block III - Structuraf Firefighting EQuipment^d Accessories has seven lessons covering 32 hours of instruction. Many of the pieces of 

equipment mentioned in these lessons are identified by military numbers, but the lessons can bo adapted for similar equipment 
used in the civilian sector. 

Blocks III and IV, Orientation (.5 hours) 

Operations, Maintenance and Mounted Equipment on the P-10 Rescue Vehicle (5.5 hoars) 

•Pre-Fire Plans (2 hours) 

Miscellaneous Rescue (4 hours) 

Alarm Room Procedures and Operation (6 hours) 

Structural Firefighting Accessories (8 hours) 

Fire Prbtection Hydraulics (6 hours) 

This half of the course contains both teacher and student materials. Printed instructor materials include lesson plans with an outline of ^the teac^hing 
steps and a plan of instruction detailing me unit: of instruction, objectives, duration of the lessons, and support materials needed. Student materials 
include three study guides with objectives, text readings, and review questions; three wo/kbooks with exercises; and one programmed text on 
hydraulics. 

Additional military manuals and conftnercially produced texts are recommended as roferences or texts, but these are not provided. Audiovisual aids 
suggested for use with the entire course consist of 29 films and 14 slide sets. This nrwterial can be pr^jnted in a group instruction setting or adapted 
for ^ndividaalized study. o ' 
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MODIFICATIONS , 



of this publication has (have) been deleted in 



adapting this n:aterial for inclusion in the "Trial- Implementation of a 

Model System to Provide Mflitary Curriculum Materials for Use in Vocational 

\ ^ ■ » 

and Technical Education." peleted-raaterial involves extensive use of 
'^military forms, procedures, systems^ etc. and was not considered appropriat 
for use in vocational and technical education. 



PLAN OF IHSTtUCTIOM (Ci,t*,i«W» 



UNITS yif >Ni7«yC7.0N ANO CKlTCmON 0«>ECTIVC$ 



DURATION 



^•"SWlthout reference, identify b^ic 
facbi concW^ing the progression i|pWfeer 
ladder 571X0 vHl^^ percentM^CnTcy. 

d. Without re^e^Sbs^ identify basic 
facts and princ|jp^ concernthg^he duties' and 
responsibilities of AFSC 57130/5&7?Q/90 with 
80 percena<accuracv» 



4. Fire Protection Occupational Safety 

a. Without reference^ identify basic 
facts and principles relating to the objectives 
of industrial safety with 80 percent accuracy, 

b. Without reference, identify safe and 
unsafe procedures invol^d in performing station 
duties with 80 percent accuracy. 

c. Without reference^ identify safe and 
unsafe procedures involved* in the wearing of 
protective clothing with 80 percent accuracy. 

d. Without reference, identify^ safe and 
unsafe procedures pertaining to aounting fire 
prq^tection vehicles with 80 percent accuracy. 

e. Without reference, identify safe and 
unsafe procedures involved in fighting fires 
with 80 -percent accuracy* 



UAH Of iN$TnucT;ON s^. 3ABR57130-1 



SUPPORT MATEtULS ANO CUlDANCf 



Audio Visual Md s 
Charts . ^ 



! Tralnint Methods 

Discussion/Deaonstration (6 hrs) 

: ^ Instructional Envlron—nt/Des ien 
- Class roc« (6 hrs) 

I 

: Instructional Cuidance 

; Define relationship between Air Force Career Prograa. tht Air Force Fire 
I Protection Career Field, and how they relate to the overall .iss ion of 
. the Aly Force. Answer questions on the Career Field Progression PT 
j «s required. Stress energy and aaterials ctmservation. 



I 



STS Reference 

3a ' 

3b(2) 

3b (5) 

3b (3) 

3b(l) 



' Instructional Materials 

. ^3AIR57130-1-SG-104, Fire Protection Occupational Safety 
; AFR 92-1 , . ' 

! Audio Visual AJ^ds 

Tralnint Methods 
Discussion/Deaonstrdtion (3 hrs) 

Instructional En virooDiant/Desl sn 
Classrooa (3 hrs) 



«>AT£ 7 Jul 75 



SLOCK NO. I 



ATc ;<►;-; wa 



f»ftcvious coincii ossdLcrc. 
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UHITSOF NSTS.C- :Kxs:Jc«?.Te«iOHO«jeCTIVCS 



ExtlngMlshlng Agents 

*. Without reference, id-ntlfy principles 
relating to suppression, control 4nd extlngulsh-i 
■ent of fires. Eighty percent of the principles 
■ust be Identified correctly. r v ^ 

't>. Without reference, Identify the char- 
acteristics of extinguishing agents by Batching 
proper agents to classes of fires and issoclateo 
, hazards with 80 percent accuracy. 



^^M^f INSTRUCTION NC. 3ABR57130-1 ' 



FL-AH OF IHSTtUCTION {C#«tm«.4 



3 

Day 3 



SUPPOR* VA'£«iAtS ANDCUIOANCE 



Inatructlonal Guidance 

Jalate the subject to the fire protection cAreer flelij. Safety during 
h«aS.-::jlcJ P-^^^^-^^- operations «st be observed dui ^o eKt«. 

bh^ fS^^JS T V''^"'*"^- ^^•"^ .ssodated irlth 



ColuM 1 Kefarence 
5a ' 

5b 



STS , Reference 

5b 

5c 



Instructional Materlala 
^JJ>^J13O-l^SC-105» Extinguishing Agents 

Audio Visual Aids 
Charts 

Tralnlni; Equipment 

Trainer: Electrical Conductivity* S/N02 (10) 

Laboratory Equipacnt (10) 

Sables of Extinguishing Agents (10) 

Training Methods 

Discuss lon/DsMons t rat Ion (3 hrs) 

Instructional Envlroraaent/Pesl gn 
ClassrooM (2 hrs) 
Laboratory (1 hr) 

Instructional Guidance 

Stress safety In use, of CO^ In confined areas and water on electrical 

cJltUld ^^•"f^ '5' laboratory equipment and trainer are properlv 

}^JTM ^ J" '5' demonstration. Notify the Instructor-suJer^Jor 




ATC 



FOAM 



337A 




'DEVIOUS COITIONS OeSOLCTC 



10 



16 



rtm OF INSTRUCTION {OmHnu^ 



UNITS OF INSTRUCTION AND CHlTEHiOW OtJECTIVCS 

6. Principles and Theory of Co^ustion 

. 1 Without reference, identify principle, 

relating to chr»latry «id phytic, of cortiuation? 
Eighty percent of the principles mist be 
identified correctly, 

b, Without reference, identify char- • 
I bawds of fla»iable materials 

I with ao percent accuracy. 



CUI^ATION 

, (Hoons: 
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Day 4 



SUFFCRT MATE NUL> AND COIOANCE 



ColuMn 1 Kefer encg 
6b 




■ Ittst motional Matariala 
^ aJIJ^JS^^^'^^^^' Principles and Theory of Combustion 

I Audio Visual Aids 

* Inl: 7^J^^ll^: Prevention. Know Your Hazards" 

Filji: CFL6, **Science of Fire" 
Charts 

Training Equiwient 
Trainers: 

Fire Triangle. 316« (10) 
Co^ustible,iUsard Kit, 0004 (10) 
. Vapor Trough » 3163 (10) 

D««lc, Laboratory, 8250 (10) 
Oxygen and Bottle (10) 
Various Laboratory Test Iteas (10) 
Gloves (10) 
I FlMable Materials (10) 
j ftutane and Bottle (10) 

! Train in£ Methoda 

Discussion/De»onstratlon C5 hrs) 
Perfomance (1 hr) 

Instructional En vlronifent/Des ign 

Classroom C4 hrs) ^ 

Laboratory (2 hrs) 




^"^C iTaiT^i 337A '•"viooii eo«TioN« oetoLCTi 
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FLAN OF IMSTHUCTIOM (CMtiiiu«4 



JN T5 **:"*-CT ON xM;c»»TeaiON OaJECflVCi 

= 



?♦ Natural Cover Fires 

a. U'ithout reference » identify princi- 
ples involved in natural cover flrefighting. 
Eighty percent of the principle^ mist be 
identified correctly, 

Vichcu- reference » identify the prin- 
ciples invclvec in various aethods of coatrolllj^ 
and extinguishing natural cover flreS. Eighty 
percent of the principles must be identified 
correctly. 

c« Without reference » Identify principles 
relating to the tools and equipment used in 
natural cover f iref ighting^ Eighty percent of 
the principles must be identified correctly. 



. HOUHSJ 



3 

Day 5 



pLhH Of iNSTP^cTto sz. 3ABR57 130-1 



SUPPQUT MATCkULS AND CU OanC£ 



Instructional Guidance 

Safety procedures during all phases of demonstration should be stressed. 
Point should also be made that all. demonstrations are simulations of 
. actua situations which can and will occur in the field. Keep students 
•t a safe distance from the laboratory desk. Inform the class leader 
that he is to notify the instructor-supervisor should the instructor I 
need assistance In an emergency* Stress energy and Materials conservatioJ 
^ 1 



Column 1 Reference 
7a 

7b 

7c 



STS Reference 
7a ' 

7c \ 
7b 



^ Instructional Materials 
3ABR57130-1-SG-107, Natural Cover Fires 
AFR,92-1 , 

Audio Visual Aids ' 

Fil«: TVL 57-20, "Firefighting Hand Tools" 
Charts, 

Training Methods 

Discussion/Demonstration (3 hrs) 

Instructional Enyironment/Dcsiff i 
Classroom (3 hrs) 

Instructional buidance 

Stress that firefighters should not start a back fire without the . 
approval of the senior firefighter present. Stress chat wind, contour 
of the land, type and abundance of fuel will often determine the method 
used to control and/or extinguish a natural cover fire. Stress energy 
and materials conse^ation. 
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ATC 337A 



^"ICVIOUS tOlTIONtOesOCCTC* 
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20 
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PLAH OF iNSTmiCTION (C*ntinut4 



UNITS OP N>Tn-.CT.ON AND C«nC«ION OBJECTIVES 



S. Hiscellaneous Fire fighting 



a. Without reference^ identify prlnc&plei 
involved In ndscellaneous flreflghtlng. Eighty 
percent of the principles must be Identified 
correctly, 

ti* 

b, Without reference, Identify the prin- 
ciples Involved In Various methods of controlling 
and extinguishing nlscellaneous fires. Eighty 
percent of the principles Must be identified 
correctly. 



c. Without reference, identify principles 
related to the tools and equipment used in 
■iscellaneous f Iref Ightlng. Eighty percent of 
the principles nust be identified correctly. 



DURATION 
. (HOUHS) 



3 

Day 5 



'9. Missiles and Weapons Fire Protection 

a. Given pictures of 10 ayttbols and 
markers relating to f iref ightlng tactics » 
Identify each syabol and marker with nlnlmum 
instructor assistance. 



b. Without reference, identify the 
hazards created by weapons and the principles 
and tactics of fighting fires contain^ing 
weapons. Eighty percent of the hazards, prin- 
ciples and tactics oust be identified correctly 
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Day 6 



PLAN OF INSTPJCT-ON sC. 3AJR57130-1 



5UFP0HT MATtRIAUS AND CUlpAsKE 



Column 1 Reference 

8b — 
8c 



STS Keference 

7c 
7b 



Ins true tional Materials 
^3AM57130-1-SG-108, Miscellaneous Flref Ightlng 
AFR 92-1 

Audio Visual Aids 

35mm Slides,. Carousel Sat #108, Miscellaneous Flref ightlng 

Training Methods 
Discussion/Demonstration (3 hrs) 

I nstructional Environment/Design 
Classroom (3 hrs) 

Instruct£ooal Guidance 

Define the difference between a mlscelleneous type fire from other types 
of fire which may be encountered in the Air Force. Identify basic types 
and tactics on how to combat a miscellaneous type fire. Stress energy 
and materials conservation. ' 



STS Reference 



OP ^ 



Column 1 Reference 
H ' 
9b 
9c 
9d 
9e 
9f 

Instructional Materials 

3A1R57130-1-SG-109, Missiles and Weapons Fire Protection 
^ 3A1R57130-1-W1-109, Missiles and Weapons Fire Protection 
^3ABR57130-1-PT-109, Radiation Hazards for Firefighters 
AFR 92-1 ^ 
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^ReViOUS COiTtCNS OatOLKTC. 



f(Fla««.C#^y -.|4%«l X 10»U 



PLAH OF INSTRUCTIOM (C«^ttiiu*4^ 



UNITS OF INSIR^iCTION ANDCH;TCi);ON OBJM'tlVrS 



c. Without reference, identify the hazarcfi 
created by Munitions and principles and tactics 
of fighting fires containing wmitions. Eighty 
percent of the hazards » principles and tactics 
■ust be identified correctly, 

d. Without reference » identify the hazard^ 
created by explosives and the principles and 
tactics of fighting fires containing explosives 
Eighty percent of che hazards » principles^ and 
tactics Must be identified correctly* 

e. Without reference » identify the fiazard|i 
created by NIC Materials and the principles 
and tactics of fighting fires containing NBC 
■aterials. Eighty percent of the hazards > 
principles and tactics aust be identified 
correctly, 

f« Without reference, identify decon- 
taaination procedures used when various types 
of contanlnation hazards are encountered with 
80 percent accuracy* 



10. Operation and Servicing of Portable 
Extinguishers 

a. -Given a portable* fire extinguisher . 
and WB^ Inspect the extinguisher in 
accordance with workbook checklist, 

b* Without reference t identify pro- 
cedures for repairing or replacing parts on 
extinguishers. Eighty percent of the procedure] 
iBi>st be Identified correctly. 



HOURS 



6 

Day 7 



j .Vudio Visual Aids ^ ' 

Filii: TFI 5423, *'Ato«lc Weapons and Fire** 
I Charts 



t Training Methods 
> Discussion/Desonstration (5 hrs) 



Perforwance ^iX hr) 

Instructional Environinent /Design * 
ClassrooK (A«5 hrs) 
Laboratory (1«5 hrs) 

Instructional Guidance 

Use syvbols and markers from th« workbook. Stress importance to each 
Individual of knowing and understanding when and why symbols, markers 
and placards are used. Explain the msjor hazard to the firefighter 
when special weapons are involved in an accident or incident that involves 
high explosives. Stress energy and materials conservation 



Column 1 Reference 

10a 

10b 

10c 

lOd 



STS Reference 
6a 

6b 

3b(l). 6c 



Si 



Instructional Materials 

3ABR57130-1-SG-110» Operation and Servicing of Portable Extinguishers 
3ABK57130-1-'WB-110» Operation and Servicing of Portable. Extinguishers 
APR 92-1 
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23 



24 



PLAN OF IMSTHUCTION (C»<iiifivt4 



UWIT$ OF INSTRUCTION ANO CHlTEHIOM OBJECTIVES 



DURATION 
. (NOUllS) 



c. Given « portable fire extinguisher 
and WI» recbarne the extinguisher in 
accordance with workbook chechliit, whila 

! observing «ll safety, precautions* 

d. Given a portable fire eytinguishsr and| 
WB, perform operational teat on uxtlnguiaher 

by completely extlnguiahing a* fire with ainlMUi 
instructor assistance. All safety precautiona 
will be observad. 



11. Fire Protection -Publicationa 

a. Given AFR 0-2» locate atandard pub- 
liqatioo nuBa>ara and titlea in index type 
publicationa with ainlmum inatructor aaaiatanceJ 



6 

Day 8 



SOPW^T MATEHIALS ANO GUIOANCE 



f LAW OF INSTRUCTION NO. 3A1I157130-1 



Audio Viaual Alda 

Film: FLC 16/101, ••pbrtable Extinguiahera** . 
Charts <> 

Training Equipment 

Standard Air Force Extinguishing Agenta (5) 
Floor $calaa (10) 

Hi Praaaura CO2 Transfer Pump (10) 
Tilting Itack (10) 

Standard Air Force Fire Extlngulshera (5) 
Hi Praaaura OO2 lottlea 
Miniature Bum fana (5) 

Training Hathoda 
Diacuaa ion/Demonstration (2 hra) 
Perfonaanca (4 hra) 

Inatructionalo Environment/Daaitn 
Classroom (1.5 hra) 
Laboratory (4.5 hra) 

Inatructional Guidance * 

Stresa aafaty while aervicing extinguiahera. Allow students to oper- 
ationally teat extinguiahera on a small live fire. No protective clothinJ 
ia naceaaary becauae during actual use of e)(tinguishers protective 
clothing would noroally not be uaad. Assure that the miniature bum 
area is policed after operationa. Stress energy and materiala 
conservation. ^ 



Column 1 Icfarence 
11a 

lib 
11c 
lid 
lie 
llf 



STS Reference 

4d 

4a 

4^ 

4c 
4a 



DATE 7 JulJ5 



^ACfc NO. 



ATC 317A ^af viOMS cotTiONt oaioLtTs. . ^ ^ . i 



■V 



n.m OF IHSTKUCTIOH (CMfiif«i«4 



n OF.iNST RUCTION ANO CRITCRION OtJECTIVES 



Clvtn. act IFSTA aanusl, loc«t« and 
record' tha page niabers for specific iceM of 
inforMtion in cotecrcial publicationa. Mo 
errors are peraittai. 

c« Given a standard ^ publication » 
locate ,and record tha page niabers for specific 
itens of infonutioo with ainiauM instructor 
assistance* 

d, GiTan technical Order Xndex 0*2-1 » 
ro 0-1--13' and TO &-1-36, locate technical 
order nunbers and titles in index type 
technical orders with ainisua instructor 
assistance, 

e. Given TO 36A12-8-*1341, locate and 
record the page nuabers for specific uintcnance 
operations and inspection data with ■ini«i«' 
instructor assistance,, 



f • Wi thou t re^ftrenc 
procedures for maintaining 
vlch 80 percent accuracy. 



Identify baaic 
erence files 



12, Protective Clothing 

a/ Given firefighting protective clothini 
inspect protective clothing. Protective clothiig 
vill be aaintained according' to locally 
ftsrablished policy as required. v> 



P„is b> ••4,sf •ucTiON n6. 3Alk57130-l 



oui^iriON 
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Day 9. 



SO^POaT MATCHIALS ANO GUIDANCE 



Instructipiial Katerisls . 

lABI5713p-l*SG-lll» Fire Protection Publicatiooa 
3ABR57136-iHfi>lll, Fire ProteStton Publications 
AFR 0-2» IhiMrical Index of ^ Standard and Recurring Air Force Publications 
TO 0-2-l» Alphabetical Listing of Equipment and Technical Publications 

XiMber Groups 
TO d-l-36» KuMrical Index (36 Category) 
TO 0^1*13 » NuMricai Index (13 Category) 
TO 36Ai2T8-13-l» Truck, Firefighting Type, A/S32P-2 
Exanpie, IFSTA Manual 
AFR 92-1 

Audio Visual Aidi^ 



Fila: TFI 5890, "Right the First Tine" 
Charts , 

Traininx Methods 

Discusslon/Dsnonstration. (4 hrs) 
Perfomance (2 his) 

InsCructional Enyironnent/Desii^ ^ 
Claasroon (3 hra) — ^ 
Laboratory (3 hrs) 



\ 



Instructional Guidance 

Enpfcasixe that technical data ahould be the prine aource of infomation 
for all^phasea of planning and operation for all Air Force peraonnel. 
Indexes uaad do not have to be current; only acope ia taught. However, 
all^ indfxea ahould be of the aaaa date ao that all atudanta are locating 
the aana areaa and pages when participating during the perfomanca« 
yStraaa energy and nateriala coi>aervation. 



Coliai 1 Reference 
12a, 12b 



STS Reference 
13a(3) 



Inatructional Materiala 
3ABR57130-1-SG-112, Protective Clothing 
^ 3AB<157130-1-W*112, Protective Clothing 
AFR 92-1 - 
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b. Given fire fighting protective clothing 
don protective clothing within two minutes. 



13., Measurement Test and Test Critique 

a. Measureaent Test 

b. Test Critique 



PLAN OF JNSTHUCTJON NO. 3ABR57130-1 



,4- 



Training Equipment 

Complete set of special protective clothing (10) 
Structural Helaet (10) 

Example set of wom/d^aged protective clothing (10) 

Training Methods ' 
Dlscussion/DcMMtration (1 hr) 
Perfontance (3 hrs) 

Instructional Enyironiient /Desi g n 
Classrooii («5 hr). ~ 



instructional Guidance 

Stress that two Minutes is allowed for donning of protective clothing in 
the training situation^ but that an operational fire station requires a 
much quicker reaction ti«e. Inform the students that they will receive 
oore training in this area in order to increase their proficiency to scat 
operational demands. Stress energy i^ad aaterlals conservation. 
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(Fiaal Capy ^ 14% - I X HK) 



30. 



rtAH OFJNSTRUCTION 

BL? TITLE 

■"^^'t^int Apparatus, Rescue Cur r lea end 



O0U«$C TITLE 

Fire Protection Specialist 



CMrgency Firat Aid 



^ UNITS OF IMST^UCTION ANO CHITEHION 09;eCT Vf 5 

1/ Block II, Orientation 
a* Block Content 
b« Safety 

c* Energy Conaervatibn 



2* Breathing Apparatus 

e. Givenia aelf-contained breathing 
apparatus, don and operate apparatus in 
accordance with technical order data. 

b. Given a aelf-cootaiped breathing 
apparatua, inapect and aervice apparatus in 

accordance with technical order data. 



mstruction HO. 3ABB57X30-1 



ouhation 

(HOUffSl 



.5 
Day 10 



5.5 
Day 10 



SOFFOtT *»*TEmALS AND GUIDANCE 



Colun 1 Reference STS Reference 
la, lb, Ic ' None ^ 

Instructional Materiala 
'-3ABR57130-1-SC^201. Block 11. Orientation 

Trainlag Mathoda 
DiacusaionTpSonstration (.5 hr) 

Instructional Environiwot/Deaitn 
Claasroow (.5 hr) ^ 

Instructiooal Guidance 

"quired fro. tha couraa oriantati 
.h!^ ^ f •iVhaals on anargy and .at.riala conaervation. Assure 
that atudanta are «.tiyatad in continuing tha training for their nt!I 
cflKcer* " - 

Coluan iReferea^e STS Refe rence ' - 

2b 12i " 

Instructional Hatariala 
' 3ABR57130«l-SG-202, Breathing Apparatua 
TO US5-7.1, Salf-Containad Breathing Apparatus 

Audio Visual Aids 
Chsrts 

Fil«: TVL 57-26, "Scott Air Psk" 

Training Equipnent 

Breathing Apparatua (5) . 

High Fraaaura Air Compreasor (10) 



^flCVlOUS COITId«li 0SS9UC*f . 
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UHITS Of INSTRUCT Ch amO OHTftlCW OiJf CTIVCS 

♦ 


OUffATIOH 
^ (HOUffS) 


J SUPPORT HAlEh^Al S AND CUOAHCC 






Treinint Methods * ' 
Siscttssion/Deaonstration (1.5 hrs) 
Perfoniance (4 hrs) 

Instructional Environaent/Desim 
. Claasrooa (1 hr}^ 

Laboratory (4.5 hra) , ► ^ 

Instructional Guidance 

Use extrese caution when opereting the breathing apparatus* Make sure 
the breathing apparatus fits properly. Stress safety 'as applicable while 
operating the eir coapressor. Stress energy and Baterials cons ervfit ion. 


3« Rescue Cerrles 

Given a vlcclo identified as requlrlnt 
eaergcncy rescue end/or short distance trans- 
fer» perform rescue carries. Procedures 
utiii^ed Bust be in accordance vith the 
A^i^ican Mationel led Cross First Aid Manual 
and IFSTA 109 Manual. All procedures aust be 
strictly adhered to* 


Day 11 


Coluan 1 Reference S7S Reference 
3a 12b 

Icstniccional Materials - 
« 3AlR57130-l-SG-203i, Rescue Carries 
' roe Aaerican Netional Red Cross first Aid Manual 
1 IFSTA #109, Fire Service First Aid Fractices 

: Audio Visual Aids 

Transparencies Set #203, Rescue Carries 




1 

J 


TralninK CQuipaant 
12* X 14* Salvage Cover (10) 
^ Straight Reck Cheir (Industriel Type) .(10) 
Stretcher (10) 
rikeirole (5) 
Bunker Coats (5) 






Irainina Methods 

Dlscussion/Oeaonstration (2 hrs) 

Perfcniwice (2 hrs) ' 

\ 
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Pn€HOUl CClTIONft OSftOLCTC. 



FLAN OF INStftUCTION (GmiiiiuU 



J.N TS OF NST4UC710H anC CRlTe^tON OBJECTIVES 



5. Identification and Treataent of Shock 

a« Given a vicciit identified aa being in 
shock t demonstrate procedures to prevent or 
reduce shock. Procedures utilised miat be in 
accordance with the American National H:ed Cross 
First Aid Mimual and IFSTA 109 Manual. All 
procedures must be accosfilished vith^minimuM 
instructor assistance. 



DUUATION 

' moufis) 



Day 11 



SUfPOKT MATEKIALS ANOCUirANCE 



Instrufctional Guidance ^ 

Stress the ispcurtance of knowing hov to administer emergency first aid. 
>llov students to identify siMulated victiw requiring first aid treat«- 
■ent. Use the casualty kit to siwilate victias*^ Stress energy and 
materials conservation* ^ 



Colunn 1 Reference 
5a 



STS Reference 

12J , 



/ 



Instructional Materials ^ 
3AIR5713p-l-SG-205» Identification and Treataent of Shock 
American National Red Cross First Aid Manual 
IFSTA #169 

« 

Audio Visual Aids 

Transparencies, Set I205» Identification and Treatment of Shock 

f 

Training Equipment * 
Casualty Kit (10) 
» First Aid Equipment (10) . 

Training Methods * 

Discussioa/Demeastratjoci (.5 ,hrX. ^ 

rci^ormance^(.5 hr^^ ' * ^ 

Instructional Environment /Design 
Classroom (,5 hx)— — 

L^oratory (.5 hr), ^ ^ ^ , 

Inatructional Guidance" , . ' " 

Use the casualty kit to ^assist in simulating a v£ctim requiring the) need 
for treatment.j>f shock* Use the emergency first aid equipment asl requires 
Stress energy and materials conservation. ^ C^; 
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PLAN OF INSTRUCTION (C«iitifiM»4 



LN.TS Or-*<$TWCTipH AND CmTCKlON OiJCCTlVCS 



6. Swallowed Objects and Choking 

a* Without reference y identify pro- 
cedures for edninistering eaergency first aid 
treetaent for swallowed objects snd choking. 
Eighty percent of jthe^ procedures must be 
identified correctly. 



OuKATlON 



1 

Day 12 



-Poisoningr-and-Dcugs* 



a, tirithout reference^ identify procedure! 
for administering emergency first aid for 
poisoning. Eighty percent of the procedures 
Bust h4 iddntified correctly • 

b. Without reference » identify procedures 
for esergency first aid.treataent for drugs. 
Eighty percent of tl^e procedures must be 
identified correctly,' 



1 

Day. 12 



PLAN Off INSTHUCT!0H NO. 3ABR57130-1 



S'J^PC^T MAT£«IAL5 AND GUIOANCC 



Coluan 1 Keference 
6a 



STS Keferfence 
12J 



, Instructional Haterials 
1^ 3ABR57130-l^SG*2O6» Swallowed Objects and Choking 
Aaerlcan Kational Red Cross First Aid Manual 

Audio Visual Aids 

Transparencies, Set #206 » Swallowed Objects and Choking 

Training Methods 
Discussion/Dew)nstrati;;m (1 hr) 

Instructional Environment /Pes iyi 
Classroow (1 hr) 

J Instructional Guidance 

Stress the isportance of being able to identify a victim suffering from 
swallowed objects. and chokimg and the/ treatment required. Stress eherfy 
and materials conservation. 



ColiaiaT Reference ^ 
7a, 7b 



STS Keference 

12J 



Instructional Materials 
^3ABR57130-l-SG-207, Poisoning and Drugs 
American National Red Cross First Aid Manual 
American Druggist Counterdoses for the Home 

Audio Visual Aids 

Transparencies, 5;et #207, Poisoning and Drugs 

Training Methods • 
Discussion/Demonstration (1 hr) 



DATC 
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PLAN OF INSTKUCtlON (iC«Mifiu*4 



UNITS OF 'NSTtUCVjON AMO CWTEIKON omCTlVeS 



^^PPOKT MATCHiAtS AND CUI0ANC6 



I* Identification «nd trtataent of Wounds 

«• Given a victim. Identified %% having 
e wound p deaonjitrete procedures for the pre- 
vention of contMilnetlOA and the control of 
bleeding* Procedures utilized Must be In 
accordance with the American Mat lone 1 Hed Cross 
First Aid Manual and the IFSTA 109 Manual. AH 
procedures must be accomplished with mlnlmiM 
Instructor assistance. 



2 

Day 12 



Instructional Environment /Design * 
Classroom (1 *hr) 

Instructlooal Culdmnce v. 

Stress the lmpori:ance of Identifying correctly either drug overdotage or 
. poisoning of a victim* Stress the Importance of proper treatment cf the 
victim to preclude*£urther complications*^ Stress energy and materials 
conservation* . 

Column 1 Reference STS^ Reference 
8a 12j 

\ 

Instructional Materials 

3ABR57UO-l-SG-20i» Identification and Treatment of Wounds 
^American National Red Cross First Aid Manual 
IFSTA #l09 

Audio Visual Aids 

Transparencies^ Set 1208 » Identification and Treatment of Wounds 

Training Equlgment 
Casualty Kit (10) 
. First Aid E<|Ultwent (10) 

Training Methods 
Discussion/Demonstration (1 hr) 
Performance (1 hr) 

Instructional Environment /Design ' 
Classroom (•5 hr) \ 
Laboratory (1*5 hrs) 

Instructional Guidance > ^ 

Stress identification and treatment of different types -of wounds* Use 
the casualty kit and first aid Equipment as required* Stresf energy 
and materials conservation. 
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nm OF iHSfmicTioN (c«iitiiiM«4 



UNITS OF tNSTRJCTfON AND CRiTCttON OSJSCTu *$ 



9* Identifl/:fttloh and Treataent of Specific 
InjurlM 

a« Without Reference, identify pro- 
cedures for edaihisteriiis eaergency firat aid 
for buma. Eighty percent of the pxocedurea 
miat be identified correctly. 

b* Without reference » identify procedures 
for adainiaterint eiwrgency firat aid for froat- 
bite and cold expoaure* Eighty percent of the 
procedures mat be identified correctly. 

c» Without reference » identify procedurea 
for administering energency firat aid treataent 
for heat stroke/ heat crampa and heat exhaustlonj. 
Eighty percent of the procedures oust be Identi- 
fied correctly*^ 



10, Dreaaing, Bandaging and. Splinting 

a. Given a victia identified as needing 
a dreaaing or bandage»de»onatrate procedurea for 
applying a dreaaing or bandage*. Procedurea 
utilixad Miat ba in accordance with the American 
National Red Croaa Firat Aid Manual* All pro- 
cedurea auat be accoapllahed with alninua in- 
structor aaaistance. 



PIAH OF INSTHUCTION HO. 3ABR57130-*1 
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Day 13 



SUPPOST ilATEllUtS AMD GUC ANC€ 



Coluuan I JReference 
9a. 9b,, 9c 



STS Reference 

12J . 



Inatru'ctlopai Materiala 
^ 3ABR57130-l-S(r-209« Identification and Treats 
Aaerlcan Katicnal Red Croaa Firat Aid Manual 



tnt of Specific Injuriea 



Audio Viaual Aide 

Transparenciea. Set #209, Identification and Treataent of Specific 
Injuriea 

Training Equipaent f 

Caaualty Kit (10) 

Firat Aid Equipaent (10) 

Training: Mechoda 
Dlacussioc/Deaonstration (1 hr) 
Ferforaaace (1 hr) 

Inatructiohal Environaent/Deaign 
Claaarboa (,5 hr)^ 
Laboratory (1.5 hra) 

Instructional Guidance 

Stress identification and treataent of the three clasaea of burna» 
Injuries froc cold or haat expoaure. 



Uae the caaualty kit and firat aid 



equipaent aa required, Streaa energy and aaterials conservation • 



Coliian L Reference 
'10a, 10b, 10c 



STS Reference 

T2j 



. Inatructlonal Xateria ls 
^3ABR57130-l-SG-2^0, D?eaalng, Bandaging and Splinting 
Aaerlcan Kational Red Croaa Firat Aid Manual 

IFSTA #109 
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PLAN OF INSTRUCTION <C«ntin<ieJ» 



UNITS OF IMST^UCTIOW AHO C^HTCHlOM OIJCCTIVCS 



b. Clv«n a vice !■ Idtn tilled neadlng 
a tourniquet^ deaonatrate proc^duras for 
applying a toumlquat. Procedures utilised: 
■uat be In accordance with the AMrican National 
Red Cross First Aid Manual and the IFSTA 109 
Manual. All procedures auat be ac ioapllshed 
with HinlMMi instructor assistance. 

c. Given first aid equipaent, an'd a 
victlM identified as having a fracture* demon- 
strate procedures for administering first aid 
for fractures. Procedure utilised Mist be in 
accordance with the ^rlcan National. Red Cross 
First Aid Manual and IFSTA Manual 109 with 
ainiaum instructor assistance. 



n. Sudden Illness « 

a. Without reference » identify procedures 
for adainistering emergency first aid for sudden 
illnesses. Eighty percent of the procedures aust 
be identified correctly. 



DJRATiON 
^ .HOUIIS' 
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Day 14 



SUPPOUT MATEHlALS AND CUlOAHCC 



Audio Visual Aids 

Transparencies. Set #210, Dressing » Bandaging and Splinting 

Trainini Equipaent 

Casualty Kit (10) 

First Aid Equipaent (10) 



Traininc Methods 
Discussion/Deaonstratibn (3 
Perfocaance (3 hrs) 



hrs) 



Inatructiooal Enyironaent/Pcsitn 
Classrooa (2 hrs). 
tab oratory (4 hrs) 

0 

Instructional Guidance 

Stress the Importance of using correct methods in dressing or bandaging 
a wound. Stress that first aid consists of Jiist splinting the fracture 
in place until a doctor can set the fracture. Use the casualty kit and 
first aid equipaent as required. Stress energy and aaterials 

conaervation."^ 



Coluah 1 Reference 
11a ~ 



STS Reference 

12J 



Instructional Materials 

3A1R57130-1-SG-211» Sudden Illness 

American National Red Cross First Aid Manual 

Audio .Visual Aids 

Transparencies, Set #211, Sudden Illness - 

Trainina Methods 
Discusiipn/Deaonstration (1 hr) 
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12. Kespiracory Emergencies and Arciflcial 
-^'Hespi ration ' 

a. Given a resuscitation aanikin^ 
dcnor.s crate procedures for adainiscerint 
artificial respiration. Procedures utilized 
-■-=r be in accordance with the Anerlcan National 
red Cress First Aid Manual and IFSTA 109 Manual, 
All'^rocedures aust be accbaplished with aini»ua 
izsirjcror assistance* 

b» Given a resuscitation Manikin^ VTB 
ar.c resuscitation device > demonstrate inhalation 
procedures. Procedures utilized must be in 
accordance with the WB checklist* All pro* 
-ccdu res must be strictly "^adhered to» with help 
frcn the- instructor on difficult areas* 

c. Given a resuscitation manikin » WB 
and resuscitation device* demonstrate aspiration 
procedures* Procedures- utilized must be in 
accordance with the V/B checklist. All procedure 
zust be accomplished with minimum instructor 
assistance* 



OUKATION 

^ (Nouasi 



5 

Day 14 



Instructional Environment/Peai|n * 
Classroom (1 hr) 

Instructional Guidance 

Stress the icportance of correct identification in cases of si/dden 
illnesses and tHe importance of proper first aid procedures. Stress 
enersy and materials conservation. 



[ Column 1 Reference 
' 12a » 12b, 12c 



STS Reference 
12J 



Instructional Materials 
' 3ABlt$7no*l-SG-212» Respiratory Emerfencies and Artificial Respiration 
3AIRS7130-1-WB*212» Respiratory Emergencies and Artificial Respiration 
Americas Kational Red Cross First ktd Manual 

IFSTA #109 

Audio Visual Aids 
Films: 

"^TF 6296, ••Mouth-to-Mouth Resuscitatfon" 
^TF 6555, "Save that Life" 

Transparencies, Set #212, Respiratory Erne rfencies* and Artificial 
Respiration 

Trainings Equipiaent 
Resuscitation Manikins (5) 
Resuscitation Devices (5) 
Aspirators (5) 
Airways (5) 

Training Methods 

Discussion/Demonstration (1,5 hrs) 
Perfonoumce (3.5 hrs). 
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SUPPORT MATERtALS ANO GUIDANCE 



13. Cardlopulnonacy Resuscitation 

a. Given a rasuscitation vanikin, 
deaonstrate procedures for adftinistering cardio 
pulaonary resuscitation, rrocedu^s aust be In 
accordance with the African Heart Association 
requiring assistance fro« the instructor on 
the difficult parts* 



4 

Day 15 



Instructional Environaent/Desiin 
Classroom. (1 hr) 
Laboratory (4 hrs)'^ 

Instructional Guidance 

Stress correct first aid procedures for the treatvent of respiratory 
arrest. Stress energy and aaterials conservation. 



. Colu«n 1 Inference 
! 13a ^ 



STS Reference 



{ Instructional Materiels 

j-»3AlR57130-l-SG-213, Cardiopul«)nary Resuscitation 
I American Heart Association Pasphlct 



Audio Visual Aids 
. Transparencies, Set #213, CardiopuUionery Resuscitation 

I Training Equipaent 

Resuscitation Manikins (5) 

' Training Methods ' 
; Discussion/Deaonstration (1 hr) 
I Perforaance (3 hrs) 

I Instructional EnvirooaentyDesign 
/ Classrooa (,5 hr) 
Laboratory (3*5 hrs) 

Instructional Guidance 

Stress the correct first aid procedures for the treataent of cardiac 
j. srrest. Stress energy and aaterials conservation. 
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I4« MeasuteMnt Test and Test Critique' 
a» MeasurMent Test 

b« Test Critique^ 
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PLAN OF INSTRUCTION 


" Fire Protection Specialist 


Structural Firefighting Equipnent and Acce«goriefl 


UNITS OF INSTRUCTiON AHZ Cn CN CSJECTIVES 


OCHAT«ON 

2 « 


» SUPPOtI MATEMiALS AND GUIDANCE 


1. Blocks III and IV, Orientation 
a. Block Content 
b« Safety 

c. Energy Conservation 

2. Operations » Hainteaiance and >k>unted 
Equipment on the P~10 Rescue Vehicle 

a. Given the appropriate inspection check 
list and technical data, inspect and perform 
operator aaintenance on the PrlO rescue vehicle 
and noufited equipment • All appropriate itcw 


• 5 
Day 16 

5.5 
Day 16 


ColuHi 1 Reference . STS Reference 
la, lb, Ic None 

Instructional Materials 
^'3ABR57130~1-SC-301, Blocks III and IV, Orientation 

Training Methods 

Discussion/Demonstration (.5 hr) 

Instructional Environment /Design 
Classroom (.5 hr) 

Instnictiooal Guidance 

Stress danger of moving equipment, leaning in chairs, improper acts 
and failure to vork as a team while in fire protection trailing. Con- 
servation of training materials, use of gasoline-operated power trucks, 
better care of protective clothing, minimum rp« when operating vehicles, 
overflowing tracks with water,, better conservation ol cleaning materials, 
tiresj and tire pressures, leaking trucks, exp«jiding gasoline in trucks, 
better inspection, and operator main tenahce; stressed throughout Blocks 
III and IV. Assure that students do not operate hangar doors. Stress 
the importance of properly operating Air Force equipment in order to 
prevent damage resulting in costly repairs*. 

Column 1 Reference STS Reference 

2s 3b (3), 13a(l) 

2b 12d 

2c 3b (2), 3h(3), 13b, 13c 
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^ PLAN OF INSTKUCTION (CMtiii«*4 


«\ "i -= NsTRuCTtON AMD CRiTcRiON CtJCCTIVCS 
1 » 


dOhation' 
^ (Nouas) 


♦ * ' ' 

SUPFORT MAT6IIIALS AND CUI^ANCE 


' . • 111- 

. Oft- the ftispection checklist oust be iaefi^cted. 
Operator saintenaace aust be accoapliahed 
according to the technical order* . 

b*^ Given a P-10 rescue vehicle and 
■ouiited e'quipnentt demonstrate the use of,, 
and reinsTcall tools and operate equipiMnt in 
accordance with appropriate technical data, whil 
observing- all applicable safety procedures. 

«^ t> 

c, Cfiven" necessary equipment, perform 
preventive maintenance on the P--10 rescue 
vehicle .and mounted equipiaent lAW AFTO Term 
433. Maintain station facilities as required. 
* 

a 

3. . Fre-Fire Plans 

reference / identify" basic 
facts concerning preparation of preflre plans* , 
Eighty percent of the basic facts must.be / 
identified cqrrectly. 


e 

2 

Day 17 


' Instructional Materials . 

3AlR5713a-l-SC-302, Oparations, Maintenance and Mounted Equipment on 

the P-10 Rescue Vehicle 
3ABR57130-:1-VB*302, Operations, Maintenance and Mounted Equipment on 

the P-10 Rescue Vehicle- 
TO 36A1Z- 12-13-1, Firefighting Truck, Forcible Entry 

Trainint Equipment 

Vehicle: A/S32P-10, Rescue Vehicle and Mounted Equipment (10) 
Helmet (1) 

Gloves (1) 1 
Trainint Methods 

DisGUssion/Deaumstration (1*5 hrs) 
Performance (4 hrs) 

Instructional Environment/Design 
Classroom (1 hr) 
Laboratory (4*5 brs)„ 

Instructional Guidance , 

Stress safety vhile working around the P-lO/rescue vehicle. Insure 
that all students wear gloves when operating the winch and cable^ 
Do not allow /sjtudents to slide the cable through their hands, even^--- 
though they 'are wearing gloves, walk the cable In. Stress the importanci 
of properly operating Air Force equipment in order to prevent damage 
resulting in costly repairs. Stress energy and materials conservation. 

Column 1 Reference STS Reference 
3a l*a(15) 

Instructional Materials 
^ 3ABR57130-1-SG-303, Pre-Fire Plans / ' 

Audio Visual Aids 
^ Film: TF 6055, "Structural Fire Suppression" i • 
Charts ^ 
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PLAN OF INSTRUCTION (C«fitin»t4 ' 



UNITS OF INSTRUCTION AND CRITERION 0«jECTlVES 



DURATION 
^ (HOURS^ 



SUPPORT VAT = R» V,5 an2 CU.OaNCc 



4. Ml«cell«aeou8 Rescue 

\ 

a. Without reference » Identify pro- ' 
cedures for rescuing personnel froa alscel- 
laneous areas and disasters. Eighty percent of 
the procedures mOst be Identified correctly. 

b. Using a salvaged autoMobile^ P-10 
rescue vehicle and mounted equlpaant, perfom 
normal and emergency entry Into a vehicle lAW 
locally established procedures » while strictly 
adhering to all applicable safety procedures. 
Operate fools and equipment as required. 

c. Using a salvaged automobile » rescue 
dummy » P-10 rescue vehicle and mounted equlpmant 

.perform rescue, from^a vehicle. Rescue must be 
In accordance with locally established pro-* 
cedures while observing all applicable safety 

practices. Opcrate^pols^and-jaiiulpment^as. ^ 

requi reiJ . 
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PLAN OF INSTRUC'flpN NO. 3ABR57130-1 



Training Methods 
Discussion/DMSoostratloQ (2 hrs) 

Instnictional Enylronmant/Deslgn 
Classroom (2 hrs) 

Instructlanal Guidance 

Stress the importance that preflre planning •Vl«y«" in the Air Force 
and supporting tha mission of fire protection. Stress energy and materia a 
conservation. v. . ^ ' 



STS Reference 

12d, 12f(3) 
12d , 121(3) 



Colu»n 1 Reference 
47 ~ 
4b 

4c 

Instnictional Katerials 
^3ABR57130-l-SG-304> Miscellaneous Rescue 
' 3ABR57130t1-W1-304, Miscellaneous Rescue 

TO 36A12-12-13-1 

Audio Visual A ids 

Film: CFL 032^ "Collision Rescue" 

Training Equipment 

Vehicle: A/S32F-10, Rescue Vehicle and Mounted Equipment (10) 
Rescue Dumky (XO) 
Salvaged AutoMoblle (10) 
Helmet (1) 
Glovea (1) 



Trainint Methods 
Discussion/Demonstration (2 hrs) 
Performanca (2 hrs) 
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PLAN OF INSTKUCTION (C«n»inu*4 



UNITS 0^ INSTRUCTION AND CRiTCftlON OBJECTIVES 



Alarm Rooa Procedures and OperatioQ 

a. Without reference* identify operatioaitL 
procedures^ of the alana and coMBunication centei 
with 80 percent accuracy, 

b« Given an alam and comunication centc|r 
trainer* i&onitor*^ receive" and record one nontal 
and one emergency message. Proper coaDuni*- 
cation procedures must he utilized in 
accordance with locally established policies and 
aL'L^messages^must^be'-correcrly-recorded' in less 
than three minutes, 

c. Given an alarm and communication 
center trainer and three messages* alert fire-* 
fighting personnel and support agencies* dispatcAi 



OUIIATiON 
^ (HOUtS* 



SU^POftT MATfcllULS ANO GUIDANCE 



Instnictional Enviro nment /Pes ^yn 
Classroom (1«5 hrs) 
Laboratory (2,5 hrs] 

Instructional Guidanca 

Insure that all students wear gloves whila performing on the salvaged 
automobile and F*10 rescue vehicle* Do net allow students to cut or 
further disfigure the salvaged automobile. If sharp or Jagged metal 
does result frdiii making continuous entries into the simulated wrecked 
vehicle* correct these situations or report them to the instructor- 
supervisor as safety hazards. Even though the salvaged automobile 
has a purged gasoline tank» stress *'no smoking'* as an operetiooel safety 
item* because many times on- lookers at an accident scans will uncon- 
sciously walk up with a lit cigarette or other types of smoking devices, 
hence* creating a very dangerous situation. Remind students not to smoke 
on the hangar floor. Assure that all equipment used for today's training 
is returned to the proper location. Stress energy and materials 
conservation.' 
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Day 18 



Colu 

Sa 

Sb 

5c 

Sd 

U 



1 Reference 



STS Reference 
9a 

it 

9b * 9c ; 9d* 9e 

9f 

9h 



Instructional Haterials 
' aABRS7130-l-SG-30S» Alarm Room Procedures and Operation 
aAlR57iaO-I-WB-'30S* Alarm Room Procedures and Operation 

Audio visual Aids _ — . - 



Film: TVL 57-18* "Alarm Room Procedures** 
Charts 



Training Equipment 

Trainer: Fire Department Communications Center* 4041 (5) 
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PLAN OF INSTWCTION (C»iitinM«4 



UNITS OF iNsr^uctiON and chitehioh oajccnvEs 



equlpaent, Inform personnel of location and 
nature of e»trgtncles and provide pertinent 
inforaation on CMrgencies at reqolrtd. Proper 
coBBunlcaClon procedures mutt bt utilized In 
accordance with locally established policies 
and all actions must k»c conpleted in less than 
' r.^0 minutes. 

d. Given an alam and conmunication 
center trainer and two messages, maintain fire 
station logs. Jnforaation must' be logged with 
minimum instructor assistance in accordance 
with locally established policies. 

e. Given an alarm and communication 
center trainer, maps, charts, status boards 
and selected messages » read and maintain maps, 
charts and status boards in accordance with 
locally established policies. All tasks must 
be accomplished in less thail five minutes. 

6. Structural Firefighttng Accessories 

a. Using a 3/4" rope, tie four (4) 
types of knots and three (3). types of hitches.. 
Knots and hitches will be tied in accordance * 1 
with the KB procedures with minimum instructor 
assistance. 

I b. Given various types of fire protection 

L-handtools:.and"equipmentY Tise -r«Jpes^ to-=tie -toola 

and equipment for hoisting. Knots will be tied 
I ^In accordance with the Wl' procedures with 

cinimum instructor assistance^ 



D'J RATION 
. JHOUSS) 
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^LANOFtNSTRuCT.'ONNC. 3ABR57130-1 



SUPPORT MATERIa;.5 AND GUIDANCE 



Trainini Methods 
Discussion/I)«)nstr«tion (2 hrs) 
Performance (4 hrs) 

Instructional Environment/Design 
Classroow (1.5 hrs) 
Laboratory (4.5 hrs) 

instructional Guidance » , 

Stress Importance of remaining calm and accurate in recording information 
Never discuss classified information over coHumication system. Stress ' 
energy and materials conservation. Give the outside assignment for the 
next subject. ' . 



Column 1 
6a, 6b 

6c 
6d 



Refereficfe'- 



• ,STS Reference 
" lOn 

13s(2) 

lOi 



Instructional Materials 
^3ABR57130-l-SG-306, Structural Firefighcing Accessories 
>'3ABR57130-l-WB-306, Structural Firefighting Accessories 

Audio A'isual Aids 
Charts 

Training Equipment 

Structural Firefighting Vehicle and Mounted Equipment (5) 
Length of Rope, 3/4-Inch Diameter (1) 
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PLAN OF INSTRUCTION (C«fitmu*4 



.'WTS OF INSTRUCTION anD CRHCKION OSJECTivES 



c. Given coMon structural fire fight ins 
tool's and equipaenti inspect and perfom 
operator Mihttnance on tools and equipaent. 
Procedures listed In the VlHust ba followed 
with BiniauB instructor assistance* 

d* ^ Given a structural firef.^ghtlng 
vehicle t perfom ladder operations to include: 
reaove» carry » position » raise and cllnb ladders 
All procedures in the^ Wl mist be strictly 
adhered to, while observing all applicable 
safety procedures* 



7. Fire Protection Hydraulics 

a. Without the aid of references » 
identify principles of hydraulicr^s-^they^ply^ 
to fire protection* Eighty percent of- the 
principles must be identified correctly*^ 



DURATION 

. mouRSs 
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(4/2) 
Day 20 



Support matchul^ and guidance 



2*1/2 Gallon Fire Extinguisher {li 

Fire Hose* 2-1/2-Inch X 50 Feet (5) 

Roof Ladder (5) 

Extension Ladder (5) 

Axe (5) 

Pike Pole (5) 

2-1/2-Inch NoKsle (S) 

Methods ^ 



Discus si on /Demonstration (3 hrs) 
Performance (3 hrs) 

Outside Assignments (2 hrs) ^' 

Instructional Environment /Design 
Classroom (2*5 hrs) 
Laboratory (3*5 hrs) 

• Instructional Guidance 

Check the outside assignment given the previous day* Stress importance 
of careful and precise pavements when handling ladders t proper methods 
to prevent falling ftom ladders and proper climbing angles* Stress 
proper knot tying for safety and security^ of equipment and personnel. 
When climbing the extension ladder, do not allow students to remain 
on the elevated platform* Assure that the ladder is >ecured at the top 
prior to allowing students to climb* Stress energy and materials 
conservation* Give the* outside assignment for the next subject* 



Column 
7a 



1 Reference 



SX$ Reference 



— Insiiructional^Haterials 

3ABlt57130-l-SG-307, Fire Protection Hydraulics 
3AIR57130-i-PT-307, Fire Protection Hydraulics 

Audio Visual Aids 
Charts 
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PLAN Of INSTRUCTION (C^ntinutd) 




^ .HOUKS 


\ ;.-.-Ci?* MA-S«iAr.i AND CJloVNCf 






: Tr«ininc Methods 

; Discuttion/De»onitr«tion (2 hrs) 
Perforwuice (2 hrs) 
Outirj^de Aiiignaenti (2 hrs) 






Instructions! Enviromient/Desisn 
-ClsssrooM (1*5 hrs) 
Lsboratory (2«3 hrs) 

1 \ ■ . 
' -Instnictionsl Guidance 

Check the outside assignment given the previous day* Stress importance 
of hydraulics in fire service to provide proper and safe streams and 
to prevent damage to pump and associated equipment* Stress energy and 
Qaterials conservation* Give the outside assignment for the next sub*- 
Ject in Block IV^* 






8« Measurement TesC ar.d Test Critique 


2 

D«y 2Q 


\ * 

0 

\ 


b.. Test Critique 

>■ 
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FIHl mfStOSlQK OCCOPinOSIl SAFEUy ^ Z"*^ 

HEBQEOCTIQS TIMB: 5 nin 



3^ 



Attention: Did you realize that appxcxiaately SOjt of diaabling inouries occnar off- 
duty. About 83jt of ground aocidMta iaivolve ailitary personnel. Air Force civilians 
account for about yith the reMinisg J/i noiwAir Itorce persons. 



Review: In mission and organization you learned of the mission, structure and major 
organizations of the Air Force and some of the effoartr' needed to aocooplish the 

9 



mission. 



Overview: In this lesson we wili talk about how accidents can be prevented by elim- 
ination of unsafe acts and unsafe conditions. Ve will also taUc about how accidents 
can effect the Air Fozce mission and how AFSi 127-101 can help in constructing an 
effective safety program. Finally, we will discuss who is responsible for safety 
in the Air Force. 



Motivation: Each year, accidents cause hundreds of deaths axid thousands of injuries 
to Air Force personnel. These fatalities and injuries, aost of %^ch could have been 
prev^ted, iiq>ose a tremendous direct cost on the Air Force. But, most istportant of 
all, the next accident that you may be djavolred in, regardless of how small, can take 
your life. 



Transition: Ve will begin our lesson by discussing material in relation to indue* 
—txial -safety-hazards^ ~^ — 



BOOT 



Presentation: 

1. Without reference, identify basic 
\ facts and principles relating to the , 
objectives of industrial safety with 
80 percent accuracy. 

' a. Objective of industrial safety 

^ (l) Prevent accidents 

(a) Good housekeeping 

(b) Safety centered programs 
1. Wipe up spills 



TIME: 2 hrs 50 min 

TIMB: 2 hrs kP min 

Energy and training material con^ 
serration axid conserve clea n i n g 
materials. 

Use AFR 92-1 



ERIC 



67 



2. Safety meetisgs 
ElijaiSAjbe safety hazwda 

(1) Izispect wodc area for hasKards 

(2) Be safety conscioxis at all 
times 

Pro\)able causes of unsafe acts * 

(1) Lidlviduals inattentlyenessi 
excitabilityi impatience and 
stublDomess 

(2) Personal problems that .cause 
undesirable attitixdes ihd 
behavior ^ 

Probable causes of unsafe conditions 

•* 

(1) Irresponsibility and neglect of 
duty 

(2) Unsafe ^cleanin^ practices 

(a) UBing wax on stall floors 

(b) Using' POL products for- 
:cleanix3g.- 

General Saf el^ 

(1) Use common sense when doing a 
job 

(2) Think before talcing on a task 
(a) (Pake your time 

Ask ^en in doubt 

/o) Always report all unsafe acts 
^ and conditions - to your iiaaediate 
supervisor 

AFR 127-101, Accident Prevention Hand- 
book 

* (1) Provides guidance for safety 
programs 

(a) Explains hazards and pre- 
scribes safety precautions 



(b) ippiie* to ill Air. Toxo« 
partoxmtl and oxpoisa- 
tions 



(2) Provide* «uidMce for the 
operation of industrial typa 
- equipment • 

mTEHIH STMUHT 

2. Without reference, identify aafe and. 
unsafe procedures irrrolved in performing 
station duties witfe 30 percent accuracy* 

a» Safety pTOcedures 

(1) Eose maint^mnce 

(a) Do not exceed reconu 
mended test paressure or 
recoflnended nuoiber of 
sections 

(b) So not pressurisse hose 
that is obviously vom or 
torn or ioay rupture under 
pressure 

' (c) ilMjs use caution \ibm 
hoistini; hose sections in 
the hose toner. 

(2) Srtinguisher Maintenance 

(a) Ho not over pressurise 
eztincttishers 

(b) Follow technical order data 
when servicinir eztin^shers 

(c) Properly ventilate the area 

' when W2dcing vith toxLc agents 

(d) ili^ays wear protective equip* 
ment idien yoik±ng vith agents ^ 

(3) Yehicle Inspection 

(a) Be sur^ you have required air 
pressure before operating 
vehicle 

(b) Insure warning (air) buzxer is 
comiected 



ySam Slide, carousel set #10i|, 
fire Protection Occupational Safety 
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(c) Use caution vb«i ixxspectine 
top of vehicle 

(d) So not enter engine coiapert- 
nent idiile engine ie running 

(e) Notify driver if you ere work- 
ing under vehicles. Bive the 
%iheel8 chocked. 

mSERIM SUMMiHT 

3* Without reference! identify safe and unsafe 
procedures involved in the wearing of .protective 
clothing with 80 percent accuracy* 

a. Safety Procedures / 

h. Bbod 



(l) Insure reflective face piece is in 
place 

c* Helmet ^ 
(l) Made strong to protect head / 

d. Coat 

j 

(1) Keep collar turned up for neck 
protection 

(2) Do not use unless in good service- 
able condition * 

(a) If coat is flaking, replace 
With serviceable one. I 

\ 

e. QTrousers 

/ 

(1) Always wear suspenders for better 
/ support \^ 

(a) Insure proper fit \ 

(b) Replace if necessary \ 

f. Boots 

(l) Ibke sure they are not tight \ 

(a) £eep inside dry and replace if\ 
necessary \ 



g. Gioy«« 

(1) llutyB war •«rrio«iibl« gLoir— 

(a) Leathn vlth iiiMrti 

(b) AliiBinixad apeoiAl gLoves 

XHXBRIH SUMKilOr 

4, Without reference, identify 8*fe and unsafe 
procedures pertaining to wjunting fire protec- 
tion vehiciee with 80 percent accuracy. 

a. Safety procedures 

"b. Use all handles provided to insure 
'safety 

(1) Use safety stri^a on tail board 

of vehicle 

(2) Use seat helts inside vehicle , 
Q, Caution yibea riding tailboard 

(1) Do not aount vehicle \hile in 
notion 

(2) Do not dianouat veJucle-^iAiire 
in notion 

de Make sure all doors are ••core on 

vehicle 

e* Observe safety precautions idule 
driving vehicles • 

(1) Do not speed 

(2) ilways have a spotter when back- 
ing vehicle 

INTEBIM STJHMAHT 

Without reference, identify safe and unsafe 
procedures involved in fitting fJJces with 80 
percent accuracy* 

a. Safety procedures 

be Always wear protective clothing 

Ce Use lifeline 
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(1) Baterisg bulldijig 

(2) Miklzi^ operdsgB In zoof 
d. Wozkiiig on the roof 

" (l) Ciheck for weak struoture 
6. Caution with tools 

(1) Secure all tools on roof 

(2) Proper procedi^res ^^len \ising 

f . , Extinguishing agents THai Tri-8l93, «»eet Mr. Ibise*« 

(1) TTse correct extiogizishing agent 

(2) Tentilate vhen working with toxic 
agents 

(3) T7se protective equipment ytcasa 
working with agents 

Application: TZKIs I^A 

Bvaltiation: TIMft 10 sin 

Intersperse throughout the pf eientation 

COHCLUSIOK TIME: 5 min 

Sunsnary: In today* s lesson you have leazned bow accidents can be prevented by the 
elimination of unsaife acts and unsafe conditions. Ve also talked about how accidents 
can effect the mission of the Air Force. Finally, we learned about AIS 127-1019 azid 
how it can help you in constructing an effective safety prograa. 

Bemotivatibn: Ho one likes to be involved in an accident. Xhe Air Force does not 
want you to be involved in one because of the physical pain^ time waatedy money and 
prijsarily because accidents istpair the mission.- Ve should strive to prevent acci« 
dents. 

Assignment: N/A continue with the next subject, JSxtinguishing Agents 

Closure: Remembery only you can prevent the loss of life and property throu^ 
the elimination of accidents. ''THISE SAIETT.*' 
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KXTiflUUiSEING AGENTS 



JKPHODUCTION • " TIME: 5 min 

Attention: VDiat would happen if you attempted to use water as an extinguishing agent 
on an electrical fire? A quite obvioua exanrple of vdiat should not be done; however, 
tlie Air Force does have on record incidents of this same type. Some years ago at one 
of our baono, a fire occured in the kitchen of an NCO club- The material involved was 
grease and other claus B items on a stove. The inan that discovered the fire attempted 
to extinguish it with a pan of water. This action only helped to accelerate and 
spread the fire to o the/ areas, (Behind the stove and throu^iout the exhaust ducts). 
The end result was that .by the time the f j.re department arrived, the fire was completely 
out of control and the building a con5)lete loss* 

Review: In our previous lesson, we learned that safety and good safety practices will 
help us to perform our jobs better. So apply what you have learned about safety to all 
future lessons. 

Overview: During this class, we will discuss the agents used commonly by the USAP, 
extinguishing terms, the advantages and limitations of each agent. 



Motivation: In order to fulfill our fire protection mission and to prevent incidents 
such as the one listed above, we must know eacb agent and how it may effectively be used. 

Transition: Let us begin our lesson by discussing suppression, control and extinguish- 
ment, 

BODY TIME: 2 hrs 50 min 

Presentation: • TIME: 2 hrs 1+0 min 

1. Without reference, identify principles Use: AFR 92-1 

relating to suppression, control and extiji- Charts # CC75-83,CC75-84 

frLlSLf isH; MeSSiS'co^Sec^r 'Extinguishing Agent," ' 

a. Explanation of terms 

(1) Coolincif - Beduce temperature 

or remove heat faster than it ^ ' 

can be generated. 

^ *" 

(2) Smothering • Removing oxygen 
from the fire 

(3) Control - Stopping the spread 

(U) Suppression - Action which you 
take to remove the heat, fuel, 
or oxygen 



SXZINGUISHIIIG AGENTS 
IHTEDDIJCTION 



TIME: 5 min 



Attention: What would happen if you attenqpted to use water as an extinguishing agent 
on an electrical fire? A quite obvioxxs exaunple of what should not be done; however, 
the Air Force does have on record incidents of this same type. Some years ago at one 
of our baoos, a fire occur ed in the kitchen of an NCO club. The material involved was 
gi'eaae and other claus B items on a stove* The inan that discovered the fire attempted 
to extinguish it with a pan of water. This action only helped to accelerate and 
spread the fire to other areas. (Behind the stove and throughout the exhaust ducts). 
The end result was that by the time the fire department arrived, the fire was completely 
out of control and the building a complete loss. 

Review: In our previous lesson, we learned that safety and good safety practices will 
help us to perform our jobs better. So apply what you have learned about safety to all 
future lessons. 

Overview: During this class, we will discuss the agents used commonly by the USAF, 
extinguishing terms, the advantages and limitations of each agent. 

♦ 

Motivation: In order to fulfill our fire protection mission and to prevent incidents 
such as the one listed above, we must know each agent and how it may effectively be used. 

Transition: Let us begin our lesson by discussing suppression, control and extinguish- 
ment. 



BOBT 



Presentation: 



1. Without reference, identify principles 
relating to suppression, control and extin- 
giishment of fires. Eighty percent of the 
principles must be identified correctly. 

a* Explanation of terms 

(1) Cooling - Reduce temperature 
or remove heat faster than it 
can be generated. 

(2) Smothering - Ronoving oxygen 
from the fire 

(3) Control - Stojpping the spread 

Suppression - Action which you 
take to remove the heat, fuel, 
or ozqy'gen 
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TIME: 2 hrs 50 min 
TIME: 2 hrs UO min 
Use: AFR 92-1 

Use Charts # CC75-83,CC 75-84 
Extinguishing Agents*' 



?4 



(5) Extinguishm^xt - Pinal product; the 
heat, fuel or oxygen has been removed 
another fire is out, 

b« igents 

(1) Water * 

(a) ' Class of fire "A" 

(b) Method of extinguishment 
^3^. Cooling 

0 

2. Smotheriiig 

(2) Wet Waters 

(a) ]}etergents added for more 
penetration 

(3) Foam 

(a) Mechanical 

1- Protein based 

2. Used in aerospace 
vehicles 

(b) Aqueous Film Forming Foam 

1. Light water 

2. Used! in vehicles 

(c) Chemical 

1. SodiiUQ Bicarbonate and 
^ Aluminum Sulfate 

2. Used in fire extinguishers 

(d) All types of foam used for 
class -"B" fires 

(e) Method of extinguishing is 
smothering 

IMTERIM SUMMABT 



(k) Carbon Dioxide C02 Stress 

(a) Class of fire "B»« and "C" 

(b) Method of extinguishment « 
smothering 

(c) Non Conductor of electricity 

(d) Used in fire extinguishers 
as first aid egtiipment (hi^ 
pressure) <, 

ft 

(e) Safety ' 

1. Use caution in confined ^ 
area 

2. Wear gloves 

3' Handle with caution due 
to hij^i pressure 

(f) Advantage 

1. Does not corrode or 
damage equipment 

(5) Dry Chemical - Finely grotmd 
bicarbonate of soda 

(a) Class of fire B and C 

(b) Method of extinguishment «. 
smothering 

(c) Non conductor of electricity 

(d) When properly used, small 
amount can extinguish large , 
fires • 

(6) Dry Powders 

(a) Class of fire "D*" 

(b) Method of extinguishment • 
smothering 

(c) Class "D** fires are not usually 
involved with or around electrical 
equipmex^t; therefore, the conduc* 
tivity of these agents* are irrelcvent 
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^ (d) Type of dry powder 

» 1. ^rrene G-.l^graii)y graphite 

LitluX - finely ground 
^ graphite 

3. Met-L-X - sodiuffi chlorate 
based agent* 

INTERIM SUMMART 

2. Without reference, identify the characteristics 

of extinguishing agents by matching proper agents 

to classes of fires and associated hazards with 

80 percent accuracy, 
a. Agents 

' (1) Water 

(a) Hazard 

1, Conductor of electricity 

(2) Wet Wat.er 
(a) Haz£Lrd 

1^. Conductor of electricity 

(3) Foam 

(a) Hazards 

1. Mechanical 

2. Aqueous film forming foarn^ 

3. Chemical 

, h. All three types are con- 

ductors of electricity 

^ {k) Carbon Dioxide C02" 

(a) Hazards 

1. Displaces Oxygen 

2. Erost bite 

• 3» Hifi^i pressure 



Use Trainer S/jlOa, Electrical 

Conductivity 

Laboratory Equipiiieht 

Samples of Extinguishing Agents 



Stress Safety 



FRir 



n 



(5) Chemical 

(a) Hazards * 
1. None 
(6.) Dry Powder 

(a) Hazards « 

1. Pyrene G-1 and Lith-X 
are conductors of elec- 
tricity 

INTERIM SUMMARY 
Applications 

Evaluation; Intersperse throu^^out the lesson 



TP 



TIME: N/A 
TIME: lOvmin 



CONCLUSION 



TIME; 5 min 



Summary: Tliis class has covered the different types of extinguishing agents most 
commonly used by the USAP. We have discussed water, fopa, C02, dry chemical and dry 
powder. The effects each agent has on a fire, the hazards and advantages and limitatiohs 
of each. 

Remotivation: With a thoroxa^^ knowledge of these ag«its, you are uow on the wa^^ to 
more effectively performing! your mission as an Air Force fire protection specialist. 

Assignment: Read and study SG-106, Principles and Theory of Combustion and answer 
the questions at the end of the unit. 



' Closure: This completes" the lesson for today. 
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PRINCIPLBS IHD THBPHY OP COMBUSTION 




/ 




DTPROKICTION 



TIME: 5 ittin 



Att^ntJon: The history of fire began with the first stage of man - Tell of help and 
dectruction, iiian's fear of fire - why. Great disasters resulting from fire. Some 
J.n3Cajrico3 personal and case records, Chicagq, BQ:)ton, etc. 



Review: Yesterday we discussed e:ttingui3hing ag(ants, their principles relating to 
suppress Lon, control and extinguishment of fires. 



Overview: In today' a lesson we will discuss what is necessary to have fire, terms 
commonly used in the study . .of fire, how fires are classified and how fire spreads. 



Motivation: When we have a knowledge of fire, that knowledge will replace the fear we 
may have. So knowledge is necessary if we are to become good fire protection specialists. 



Translation: Today we will begin our lesson by discussing the chemistry and physics of 
combustion, v ^ _ 



BODY 




Prwentation: 



TIME: h hrs hS min 



1. V/Uhout reference, identify principles 
'reJating to chemistry and physics of combus- 
tion." Eighty percent of the principles must 
be identified correcViy. 



Show Film: CPL 6, "Science of Fire" 
Use: AFR 92-1 



Define Fire (combustion) 



(l) A rapid oxidation with 



-jvoluation of li^t and heat. 



b. 



Exj)lain relationship of components 
of fire 



a(l*). Fuel as related to fire triangle 



(2) Oxygen as related to fire triangle 



(3) Keat as related to fire triangle 



Energy and training material 
conservation and conserve cleaning 
materials 
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c. Defii^ Fuel 

(l) Any substance used to 
produce heat or power by 
combustion " 

d* Define O^cygen 

(l) "An element that is colorless, 
odorless* and tasteless gas, 
forming approximately 21?^ of 
the air we breathe 

e. Define Oxidation 

(1) The union of a substance with 
oxygen 

f. State the classes of oxidation 
' (1) Slow 

(2) Rapid \ 

(3) Ultra-Hapid 

e* Define Oxidizing Agents 

(l) Materials that when heated 
will yield oxygen 

h. Explain effects of oxidizing agents 

(l) ^Increased intensity or burning 
Vate of a fuel 



■i. Define Intensity 

(l) Intensity - force or energy of 
a physical agent (governed by 
vapors and] air) 

j. Define j^eat* 
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(l) A condition that causes the 
temp^erature of a substance 
to rise 

State the heat energy sources 

(1) Mechanical 

t 

(2) Chemical 

(3) Electrical 80 
(a) Compression 

\ ■ 



(5) Solar 

(6) Atomic 
i. Explain methods of heat transfer 

(1) Conduction' 

(a) Transfer of heat from one 
body to another by direct 
♦ contaxjt 
♦ t 

(2) Convection 

(a) Transmission of heat by 
moving ciirrents 

(3) Radiation ^ 

(a) Transmission of heat 
throughj heat rays 

INT£RIM SUMMARY 

m. Explain common fuel elements and 
their relationship to products of 
combustion 

(1) Common fuel elements 

(a) Csorbon 

(b) Hydroj^en . 

(c) Sulphur 

(2) Products of Combustion 

(a) H2o - water vapor 

(b) S02 - Sulphur dioxide 
^ ' (c) . CO - Carbon monoxide 

(d) C02 - Carbon dioxide 

n* Explain relationship of basic facts and 
state cjeneral principles about suppres- 
sion, control and extinguishment 

(1-) Suppression- any action that affects 
the fire by controlling or elimiilat-- 
ing the various elements that support 
combustion 



Use Chart #67-63 /*Hemt 
Transniission*' 
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\ (2) Control • to prevent the spr eas- 
ing of a fire or place it in check 
30 that propagation will not take 
place. ' 

(3) " Propagation spread of fire 

ik) Extinguishment ^ the result of 
stopping the process of rapid 
oxidation by the removal of either 
heat, fuel or oxygen 

INTERIM SUMMARY - « 

2. .Without reference, identify characteristics 
and hazards of flammable materials with 80 
p.ercent accuracy. 

a. Explain characteristics of fuel 

(1) Fuel may be solid, liquid or gas 

(2) Most fuels must be in a vapor 
. state bo burn^ 

(3) Volatile - the ability to easily 
pass away by evaporating 

(h) Magnitude - size or greatness of 
' area involved (dependent on surface 
area exposed to air) 

^ b. State classes and types of fire 

(1) Class "A" solids 

(2) Class "B" liquids and gasses. 

(3) Class "C» electrical 

ih) Claos ••])" metals 

- c. Befine flashpoint, fire point and 
ignition temperature of a fuel 

(i) Flashpoint - the lowest tempera- 
ture at which fuel gives off 
enouigh vapors so that when ignited 
will flash across the surface, and 
go out 



Use: Trtincrs: 

Fire Triangle, 3168 
Combustible Hawird Kit, 
004 

Vapor Trough, 3163 
Desk, Laboratory, .8250 

Oxygen and Bottle 

Various Laboratory Test Items 

Gloves 

Flammable Materials 
Butane and Bottle 



2 INSTRUCTORS ARE REQUIRED 
for 1 hour of demonstration 



Chart 68-U3 Flash Point'' 
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(2) KLre Point - the lowest tanpera- 
txure at lAich vipers aire given off 
fast enoui^ri so* that iihen ignited . 
will continue to bum 

{\) lijnition Temperature of a subBtanct- 
in tiiat tsttperaturc required to ^ 
iniiiato or cause qplf sustained • 
combustion 

- d. Define spontaneous heating 

. (l) The cbmhining of a substance with 
oxygen producing heat 

\el .De^ne spontaneous' ignition 

(l) The combining of a substance 

and oxygen producing enpu^ heat 
. « to cause the substance to ignite 

' f . Define e^qplosive limits / 

(i) The mixture of air with fuel 

vapors foiniis the explosive limits, 
it will either bum or explode 
when ignited. 

Z^ Define lower explosive limits 

\[\) The, minimum amoimt of fuel 

vapors mixed with air that will 
bum or explode when ignited ' 

h. Defin? upper explosive limits 

(1) The maximum amount of fuel 
vapo:;^s mixed with air that 
will eT;?;iode or bum when ignited 

i. . Define explosive range 

, . (l) The mixture of fuel vapors between 

the upper and lower explosive 
limits, is callecL the explosive 
range 

Application: 

•Interspersed throughout the lesson 

Evaluation: 

Interspersed throu^ut the lesson 



Cihart 68-Ul;/Vire Point" 



Chart 68-.Ui? /'ignition temperature' 



Use Chart 69-I69, Explosive Liniits 



Show Film TPI #5277B, "Fire 
Prevention, Know Your Easards" 

Use Laboratory 

TIME: 1 hr 
2 INSTRUCTORS ARE REQUIRED 

TIME: 5 nii^ 
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COHCLTISION 

Juaanary: We have discussed the principles relating to 
;ion, also identified characteristics and hazards of 



TIME: 5 nin 



chemistry and physics of combus* 
flaiamaole materials. 



Jemptivation: Pire prevention is one of the most iinportant parts of your fire pxptec- 
;ion mission. With the information from this lesson you 
aow fires may start-j You should iiow "be prepared to help in 
you enter the fire protection career field. . \ 



the elimination 6t fires as 



Assignment: Read and study the following SG Units and ans^wer the questioni at the 

end of each unit: 

1. SG-107, Natural Cover Fires 
E. SG-108, Misxrellanepus Firefi.]hting 

Closure: What you have learned throughout this lesson wUl apply to our next lesson. 
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IiilI!DBAL COVER F^RES 



5"^ 



HfTHODaCTION 



TIME: 5 niin 



At<:e»Uon: Some ^i^eag where you may be stationed, natiiral covor firon are commoru You 
could b«s required tO take a crew to help fight one of those dangorouc firco* Thuoo men 
are eo'^^^S ^^^^^^ *o yo^ their caft ;y. Will you know what to do in combating; natural 
cover ('iroG? 

Review: Ye^iox'day wo discussed principles and theory of combustion and you saw some 
demonstrations in the lab. 

Overview: JXiring the next three uuurs, we will dif. ..uss the principles of natural cover 
fires to include chairacteristics ,of natural cover fires, effects of nature, types of 
natural cover fires, terms pioneer tools and proper use of each type. Special equipment, 
also heavy equipment, used in fitting natural cover fires* 



Transition: Now we will begin our lesson on natural cover fires. 



BODY 



Presentation: 



TIME: 2 hrs 50 min 
TIME: 2 hrs hS min 



1.' Without reference, identify principles 
involved in natural cover firefi^tingk 
ELglit^' pcrcont of the principles must be 
Identified correctly. 



Use: AFR 92-1 



Running fire - Fire moves with the 
wind, the rate of burning depends 
on velocity of wind, the type- and 
abundance of fuel and contour of 
the land 



b. Pire Break • Cleared areas (natural 
and manmade)' 

c. Natural Barriers - Nature made- to 
halt a NC fire that bums up to 
them. 

d. Artificial Barriers - Mianmade 
barriers used to -inrpede fire 
progress 



Back Firing - Einployed to bum 

back toward advancing head, creating 

fast fire break 
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f . 'Ibcti»guishin« i«ent 

(1) Most comnion is earth 

(2) Secondary is water 
Parts of a natural cover fire: 

(1) Fire Hrnd. the poiiit where 
the fire is progresaing the" 
fastest. A NCF may have several 
heads, depending on the jtypc, 

* " abundance and location of fuel* 
Fire heads generally travel with 
the wind . 

(2) Fire Tail - the upwind portion 
of the fire. This is the point., 
where the progress of the fire 
is usually near the origin 

(3) , Fire^ Flank - all portions of the 

fire line between the head and 
tail are called the flanks 

. , (ii) Fire Area - the burnt area within 
the perimeter o| the heat, tail 
and flanks of the fire 

h. Types of natural cover fires 

(1) Ground fires - this type of fire 
travels *t ground level or below 

(2) Surface fire - this type travels 
rapidly if the wind is high and 
when fuel is dry, above ground 

(3) Crown Fire - Travels in the tops 
of trees and in hifi^i brush. This 
type is the most dreaded. 

(li) Sp'ot fire - fires start in advance, 
of the heads by wind blown sparks 
or burning material 

DTCmM SUMMAHT 

2. ^Without reference, identify the principles 
involved in various methods of controlling and 
extinguishing natural cover fires. Eij^ity 
percent of the principles must be identified 
correctly. 



Energy and training material 
conservation 
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U3e Chart # 

^Natural Cover Fire'* 
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a. D^acribe direct, indirect, one lick 
ana sectional methods xised for control 
and extinguishment of natural cover 
. fires 

(1) Direct method 

(a) Approach along the flanks 

(b) Extinguish flanks to turn 
fire into wind 

(3) Used on moderately hot fire 

(2) Indirect Method 

(a) Use fire breaks or barriers^ 
1^. Natural 

2. Mahmade 

(b) Used on a hot running fire 

(3) Sectional method 

(a) Unit of men are placed in a 
specific 'section of the fire ^ - 
line emd have full responsibility 
for all firefi^ting efforts in 
that section 

(b) Best used against a slow moving 
natural cover fire 

(U) One lick method 

(a) Hand tools and or equipment 
used to make a fire break 

(b) Used to- knock down hottest 
port of fire 

INTERIM SUMMART 

3. Without reference, identify principles 
relating; to the tools and equipment used in 
natuial cover firef ighting. Eighty percent 
of the principles must be identified correctly. 

a. Chopping tools 

"(1) Double bit axe 

{Z) Single bit axe 



Use Chart'68-232 
Terms of Natural C /-/er Fire 



\Show Film TVL 57-20, "Fire- 
fij^iting Hand Tools"' 
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(3) Pttl***^ 
(U) Brush hook 

(5) Scythes 

Scraping tools 

. (1) Pire BaJce 

(2) Mcleon tools 

(3) Le"^ ^^^^ 

c. Digging tools 

(1) Lor^ handle round i^oiixt shovel 

. (2) Mattock 
(3) Can*t hook 

Descrihe special ejoip-ent aa^ 
procedures for using each iT^em 
to include 

(1) Back puBtp 

(2) Portable pujnps 

(3) Hose 
(li) Saws 

(a) power chain saws 

(b) Felling saws 

(c) Bucking saws 

- ■ ?f iSdnS^'e* ^_ heavy e^uxp 
ment 

(1) , nows^. ^ . 

(2) Tractors . 

(3) Graders 
(I;) Trenchers 

ERJC ^ ... 



(iJ) Bulldozers 
(6) Aircraft 

Eiq)lain the use of the 530B fire- 
fifijitine vehicles in combating 
natural cover fires 



Application: 
Evaluation: 

Interspersed throu^iout lesson 



.65-6lO,**S30-R Pumper Truck, 

(Right Side^ 
65-611/ 530-B Pumper Truck, 
(Left Side)'' 



TIME: ir/A 
TIME: 5 niin 



CONCLUSION 



TIME: 5 min 



Summary: Today we discussed the principles of natxural cover firefi^ting, methods of 
controlling and extinguishing, also tools and equipment • \^ 

Remotivation: Each year, natural cover fires do millions of dollars worth of damage 
to our nation and cause the deaths of hundreds and sometimes thousands of people* By 
usins the' knowledge you have gained from, this lesson, hopefully you will sonieday play 
a major part in helping to reduce this loss to our nation. 



Assignment: N/A Continue* .with Miscellaneous Firefighting 



Closxire: This ends our lesson on natural cover fires. Next we will co^er miscel 
laneous fires because these two are relatad. ^ 



KISCSIIiiHBOOS FIBEPIGSEEIBG 
ISTBOIOCTIOV 



TIME: 5 miT) 



Attention: Miscellanecma fires are fires of v»io\is types that cannot be pre-fire 
planned. This snakes it more difficult for fire mqipression personnel because no set 
plans are available. The cause and types of these fires are not known sometimes » 
until arrival at the scene. XTpon arrival » it takes quick decisions and alertness on 
the firefighters part to safely attack and extinguish these fires. 

Review: Recover and tie in main points on natural cover firefighting that apply to 
miscellaneous firefi^ting. 

Overview: JXxring this class on miscellaneous fires » we will discuss the principles 
involved with miscellaneous fires » the methods of controlling and extinguishing 
them and tools recommended for them. ^ 

Motivation: This class is important to fire protection personnel because it could 
possibly save someone's life and could reduce a large, aaount of property damage. 

Transition: IXurin^p the next three hours > we will discuss the various types of 
miscellaneous firesf their haaardsy and recooEiended extinguishing^ agents. 



Presentation: 



1. Without reference^ identify principles 
involved in miscellaneous firefie^ting. Eighty 
percent of the principles must be identified 

correctly. 

a. Miscellaneous fires are fires of 
various types yAiich are seldom 
encoxmtered in the fire protection 
field, fires of this nature are 
unpredictable and cannot be pre-* 
fire planned. 

(l) Types of miscellaneous fires 

(a) . Saziitary land" fill fires 

(b) Dusqpster fires 

(c) Vehiie fires 

(d) Electrical fires 



TIME: 2 hrs 50 min 
TIME: 2 hrs 1|5 ^zuji 
Snergy jsnd material conservation 



Use: AFR 92-1 
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" 1. Motors/generators 
2. Transfozmers 
(e) Agricultural type fires 

1. Grain storage ' 

2. Hay storage 

(2) Hazards « vary depending on the 
class and nature of fire 

The extinguishing agents recoomended on 
« miscellaneotxs fires will also vary dependU 
ing upon the class of fire and materials 
"burning 

c. .Firefi^ting procedures used on miscel-* 
laneous fires are up to the senior fire 

official present • ^ , * 

IHTERIM STJMMAHT 

2. Without reference, identify the principles Use 35™ Slides, Carousel Set #108 

involved in various methods of controlling 
and extinguishing miscellaneous fires. 

,Bi0ity percent of the principles must he ' 
identified correctly. 

a. Sanitary land fill fires 

(I) Municipal dumps 



ERIC 



(a) Disposal of class "A" 
combustihle materials 

> 

(h) Controlled burning 
allowed under ideal 
■ situations ^ \^ 

"(2) Landfill areas 

<• 

(a) Used for land fill purposes 
only^ 

(b) Disposal of class "A'' 
materials 

(c; No burning allowed 

(d) Most satisfactory disposal 
method 

1* Kb burning 
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(3) N»tbod« of contxol nd •xtin. 
' gulslaiaiit 



(a) , Vie of fixt breaks 

(l>) Bxtiaeuiahixi^ agents 

jL« Vkter or wter foff 
aost i::oaBon 

earth eecondaxy 

b« I}uInpste:^ fires 

(1) Omnpsters are located in access 
areas around buildings 

(2) Limited tsnpormxy storace of 
class aaterials 

(3) No lnm?in|; allowed 

'(U) Method of (Control and eztixu 
^ gaishBsnt 

(a) Itaiter or water fof 

c. Vehicle fires 

(1) Most Yefaicle fires originate 
in the electrical or Aiel 
systi 



(2) Basards ^ 

' (aj Slectrical - shock 
(h) fi^losion 

(3) Htthod of control and eztin* 
guisfaBent 

(a) m^ectrical components 

1. 002 

2. TSTf cfaflBical 

(b) fUel eoapoiMats 

J. Bear &h«nieal 



d. El«ctrio«l Tire* 

, (l) Motori/g«ieratox8 

(2) Txaasfoxners 

(3) Hazards 

(a) Shock 

(b) Sxploslve 

(U) Methods of control and ertla- * 
gaiafaaent 

(a) Uae a noa-conductive 
extlnguiahiniT agont 

1. C02. 

1. ^ Dry chemical 

e. igricultural type firea 

(1) y^Sxploaive. hazard laay be preaent 

(2) Methods of control land extin.- 

guiahment 

(a) Uae fire breaka andrbarriera 

(b) ITae direct or indirect method 
of attack 

<,(c) Srtinguiahinjr amenta 

1. Water 

2. Sarth 

ISTESJK suhnasy 

3* Without ref e3;ence> identify principlea 
related to the' tools and equipment uaed in 
miacellaneotis firefightin^. Si^ty percent 
of the principles must be identified correctly 

-a. ^o^a 

^(1) Spanner Wtench 

. (a) Uaidd for gas cut-off 
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(2) Double bit axe 

(a) TTaed for choppixi« and cuttiac 

(3) Single bit axe 

(a) TTsed for cattijog 
(U) Shovel 

(a) Used to znove earth 

(5) Pire rake ^ 

(a) Used to rake and carry 
lifi^ht brush 

(6) Leaf or broom rake 

(a) Used to sweep path 

(7) Pike Pole 

(a) T/sed to sepexate materials 

(8) Bolt cuttera 

(a) TTsed to cut certain jsize 
vires and cables 

(9) Saws \ 

\ 

\ 

(a) Used for cutting materials 

(10) Claw tool/cTOW bar 
(a) Used for prying 

(11) Door opener 

(a) Used for prying 
Special Equipment \ 

(1) Bulldozers 

(a) Used to push materials into 
depressions \ ^ 

(2) GraderB 

(a) Used to cover up materials 



(3) Portable Punips 

(a) Used to pikp ^mtev 
from one area to 
another' 

(k) Bade Pusip 

(a) Used fpr suppression 

(5) Water Tanker 

(a) Used as a source of 
lijolted water supply 

ipplication: 

^valuation: Intersperse thrpu^jbout lesson 



TIME: H/A 
TIMB:. 3 Ain. 



CONCLUSIOK 
Summary: Becover main points lesson. 



Tmg:^ 5 win 



Remotlvatlon: Every fireman must Ice^ himself ahreast of the various methods employed 
in miscellaneotxs firefigjitin^f. Never will you find any two fires or situations the^ • 
same. f 



Issigtjment: Read and study SG-109, Missiles and Weapons Fire Protection afhd 
answer the questions a^ the end of the unit. Accomplish PT-109, Radiation Hawirds 
for Firefighters in its Mentirity. ^ 



Closure: You^ as proficient firemen^ must be aware of the changing conditions you face 
each time you respond i^o an emergency. Kjaow your job well^ because others will depend 
on you. j 
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OPERATION AND SHBYICING OP PORTABLE EXTINGUISHEBS 

INTROimCTIOK 



bl 



TIME: 5 nii^i 



Attention: Some of you have probably seen the resiats of an engine fire or an interior; 
fire in which the car was completely ruined because there were no effective ways of ' 
combating these fires in their early stages. This sitiaation has happiened within the 
Air Force; however, with the proper use of fire extinguishers this situation can be ^ 
greatly reduced. . • / 

Review: In the previous lesson we discussed missiles and weapons and how to combat 
fires involving them. 

9- 

Overview: IXiring this class we will discuss and perfoisa operation, servicing and 
maintenance on the common extingui^ers utilized by the Air ibrce. 

\ 

Motivation: To better perform our joId and possibly prevent the loss of Air Force 
dollars and equipment due to fire, it\ is our job to insure proper operation and 
maintenance of fire extinguishers. 

Transition: During the next hour we will be discTissing the operation and servicing 
of portable fire extinguishers. 



BOUT 



Presentation 

i. Given a portable .fire extinguisher 
and W3, inspect the . extinguisher in 
accordance with workbook checklist. 

a. Purpose of fire extinguishers 

(1) Appliance having limited 
capacity for an extinguishing 
agent ^ 

(2) Extinguish or control fire 
in initial stages 



2i gallon pressurized water 

(1) Inspection 

(a) Monthly - visual 
\. Pin and seal 
2. Hose and nozzle 



TIME: 5 h3:s 50 niin 
TIME: 1 hr U5 niin 



Use: VB--110 
AIR/92--1 



Use: Standard Air Force Eire 
Extinguishers 

Stress^ energy and materials 
conservation 



Show Fi]jn: FLC I6/IOI, "Portable 
Extinguishers" 
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J. Tank for damage 
4« IteBsure (lOO psi) 

Gauge 
6. Location 
2. Instruction plate 
- (b) innual 

!• Yisual 
2. Discharge 
J[. Heservice 
j£. Relocate 
(c) General JjiforDoation 

1. Class fires ~ 

2 . Bange 30-l|0 feet 

2^ Hazard - conductor 
of Electricity 

2^ gaillon foam 
(l) Inspection 

(a) Monthly - visual 

4 

I* Hose and nozzle 
2. Tank for damage 
j^. iMtruction plate ^ 
i£« Location 

(b) Semi-annatil - visual 

1. Check for quality and 
quantity of chemicals 

(o) innual 

1. Visual 

2. Discharge 
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Pressure Water Srtln^aber 
Use Chart CC 72-224 



Foam Bctin^piisher 
Use Chart CC72-223 
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]£• Besexvice 

(d) General Infoznation 

!• Class "B" fires 

2 . Bas«e 30-1^0 feet ^ 

J[# Hizard - conductor of 
electricity 

Carbon Dioxide - C02 

(l) Inspection 

(a) Monthly - visual 
1.. Bbse and horn 
2. Qylinder for damage 
J^. Instruction plate 
1l« Location 
^. Pin and Seal 

(b) Semi-annual - visual 
^ 1,. None 

(c) Annual 

1* Visual 

2. Weight check (lOj^) 

(d) General Information 

!• Class "B»^and "C» fire 

2. Range 3-8 feet (hand 
•lype) 

Haji5ard-.hi^ pressure - 
(800-875 psi) 

]£• Msplaces ojqygen 

5v Krost bite 

6. Sizes 2-100 lbs - 15 
and 50 most common 

•r3- 



Stress Safely 

Carbon Dioxide lire Ertin^sher 

Use Chart CC72-222 

Use Chart CC65-161.1 

Wheeled Carbon lioiide Extin^sher 
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^ X* Temperature when *winter- 
ized to +I60op 

J * ' . / 

e. Iky chemical extinguisher 

/ , (l) Inspection 

(a) Monthly - visual 

1^. Hose and nozzle 

2. Location 

2* Cylinder condition 

}£• Pin and seal o 

Pressure gauge (stored 
pressure 

(b) Semi-ennual 

!• Vei^t check cartridge 
only 

(c) Annual 

1. Operate 

2. Clean 

J. Seservice/maintenance 

}£• Relocate 

(d) General information 
1. 1-30 lbs (hand type) 

' 2-. 75 to 350 lbs (wheel type) 

J. Ciasp* "B" and "C" fires 

Bange may he! from S^kS 
feet dependent on size 
and type of extinguisher 
used 

DmiM SDMMAHT 

2. Without referrace, identify procedures for 
repairing or replacing parts onv^ extinguishers. 
Sifi^ty percent of tl^ procedures must be iden-* 
tified correctly. 

Q 2^ gal.l.on pressurized water extinguisher 



(1) Charging procedure 

(a) Invert extinguisher (bleed 
off pressure) 

(b) Remove cap (fill with 2j- 
gfeillons of water) 

(c) Replace cap, charge to 
100 PSI 

(d) Replace pin and new seauL 

( 2 ) Wint er izat ion 

. (a) 32° to 0° P replace water 
with Kiloy, 

(b) Below 0° F replace water with 
Kiloy and replace air with dry 
nitrogen pressure 

(3) Inspection and Maintenance 
(a)* ^Monthly - visxxal 

. (b) Semi-limual - none 
o (c)v Annual 

1. Visual 

2. Operate 

3* Clean and recharge 
2ir gallon foam extinguisher ^ 
(l) Charging procedure 

(a) Remove cap - clean inside 
of chamber 

(b) Aluminum sulfate (PKG "A") 
mixed with 2j- pints of 
water in inner chamber 

(c) Sodium bicarbonate (FKG '*B") 
mixed with 1-3A gallons of 
water in outer chamber 

(d) Secure cap and gasket to 
cylinder 



(2) Winteriasation 

(a) Cannot *oe winterized 

(b) Xeep in warm area 

(3) Insp ection' and maintenance 
(a; Monthly.- visual 

(b) Semi-annual 
!• Visual 

2. .Check, inner chamber 
^ for quantity and. 
quality" of agent 

^. Check outer chamber 
for quantity and 
quality of agent 

h* V^e sure lead stopper 
is loose 

S* check condition of 
gasket 

6^. Replace cap * 

(c) Annual 

1. Visual 

2. Operate 

3* Clean and Recharge 

Carbon Dioxide (C02) ^ Stress Safety 

(l) Recharging procedures 

(a) High pressure pump 

1^. Items to be used 

a» Extinguisher to 
be used 

b. Scale 

£. Transfer punip 

d. Supply cylinder 
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2^ Invert axtinguioher on 
scale and note full and 
entptgr weight (set scale) 

tovert supply cylinder - 

Ij^. Attach hose forohoth 
cylinders 

^« Caution insxare all hose 
connections axe^ti^^t and 
' proper sequence of steps 
are followed extreme 
caution is . necessary be-* 
cause of hi^^ pressure 

j6. Close valve on transfer 
pumpt open ytuLve on extin- 
guisher 

2» Open valve on supply 
^ cylinder and transfer 

pump (C02 will flow 
to equalize) 

• 

8,. Ifter C02 equalizes , 
start transfer pump 
and operate until ful 
weij^t is reached 

2. Shut down in rapid 
' succession as follows 

a. Transfer pump 

^> 

Close extinguisher 
valve and fill line 
then slowly disconnect 
(Caution - MA- pres- 
sure, release) , 

(2) Winterization . Stress Safety 

(a) Ibr all airboine fire extin- 
guishers or those stored or' ^ 
operated at O^F temperatures 

or below ' 

(b) Add 200 psi of dry nitrogen 
9 700p 

(c) Purpose: To insure 200 psi 
operating pressure when sub-zero 
temperatures reduce C02 to a 
liquid state 

.7. ■ 102 



• 6 



(3) Inspection fitfid MaintenaM 

(a) MbntMy ' " 

1^, Iloee and horn 

Pin and Seal . 

!• Plastic cap and safety diiic 

If seal or cap are not intact 
* a weight check is required 

'^'(h) Semi-annaial - none 
(c) innual 

!• Visaaal 

2 . Weight Check 

Recharge if agent is below 
. d. l>cy chemical Eictinguisher 

(1) Recharging procedures - by 
diffeirent methods as outlined 
on inspection-operation plate 

(2) Winterization - Bone 

(3) Inspection and maintenance 
by differ^t methods as out- 
lined by jjispection-operation - • 
plate 

niTERIM SDMMARY 

3* Given a portable, fire extinguisher and 
WB, recharge the extinguisher in accordaxice 
with workbook checkliiety while observing all 
safety precautions. 
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a. 2i gallon pressurized water 
(l) Repairing procedures 

(a) Replace parts if defective 
(b Fin and seal 

2. Hose and nozzle 
^« Cylinder/damaged - dented 
h. Kcessure gauge 



Use: Standard iir ?oxce KLre 

Extinguishers, Standard ilr 
Force Sttinguishing Agents, 
Floor Scales, Hi pressure C02 
Transfer Pump, Tilting Rack, 
High Pressure C02 Bottles 

SAIBEY WHILE RBCHARGIHG WITH ^GE 

PRESSDRES 
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^. InBtruction P^te 
6. Siphon Tube 

2^ gallon foam' 

(l) Repairing Procedures 

(a) Replace parts if defective 
1^. Hose and nozzle 
2. Cylinder/damaged-dented 
2* lite true tion plate 

Carbon Dioxide^ - C02 . 

(l) Repairing procedures, hand 
and wheel type 

(a) Replace parts if 
defective 

1^.. Hose and horn 

2. Cylinder/damage - 
dents 

2. Instruction plate 
1^. Pin and seal 
Wheel type 

a. Extinguisher 
^ cart 

b. Wheels 

Dry Chemical 

(l) Repairing procedure 

(a) Replace parts if 
defective 

V? 

I,. Hose an^ nozzle 

2., Cylinder/damage- 
dents 

2. Instruction plate 
l^. Pin and seal 



5* Sresaiire gauge 
^« Wheel type 

a. Sxtisgulaher cart 

b. Wheels (ftee move- 
* ment) ^ 

£• Hc^se cart 

\. Given a portable^ fire efxtinguisher and WB, 

perform operational test on extinguisher by 
0 ootpletely extinguishing a fire >ath m-in^TmiTn 
instructor assistance. All safety, precautions 
will be observed, 

a, 2^ gallon pressurized water 

(l) Testing procedures 

(a) ' Pressurize to 100 PSI 

(b) Stabilize pressure 

(c) Check for 'leaks 

1* Head assembly 

^ \ 

* 2. ilPressure gauge 

'^^^^ \ 
^ ' ' ^. Cylinder body \ 



b* 2^ gallon foam 

(l) Testin^g procedures. 



(a) Extinguisher tested during, 

yeaariby-check by placing 

extin^Suisher into operation 

c. Carbon Dioxide C02 

(l) (Testing procedures 

(a) Pressurize extinguisher 
800 PSI 

(b) Check for leaks ' 

1. Head assembly 

2. Safety disc 

, Cylinder body 
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Use: Standard Air Force ' 
Fire Extinguisher s» Minature 
Burn Pans 

SAFETY ON UVE FIRES 
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d. Dry, Chemical 

(1) Testing procedurco 

(a) Pressurize extinguisher 
(1)) Stabilize pressure 
(c) Check for leaks 

1. ' Head assemWy 

2. Pressure gauge 

3. Cylinder body 

Application: ^ 

Intersperse throu^^iout lesson 
Evaluation: 

IntersTJerse throughout lesson 



TIME: k tos 
2 INSTRUCTORS ARE REQUIRED 
;: 5 DUJi 



COHCUJSION 



TIMB: ^ min 



%- ' - * 

Ke^t^vauon: A .ire exti^^^ ^g.^ raTir^L^ - ^"'InEr 
track. What if you responded to -a fire * ^ ^ ^ possihly just as disasterous 

^S^^rx^-^ .^^^ ^* 

work# 

. J or- 111 Fire Protection'^ublications and answer 

Assignment: GROUP #1-Read and study SG-IU. Fire i-rotec 

the questions at the end of the unxt. the 
^ . n . ^ .tadv SG.112. Protective Clothing. »nd answer the questions at the 
GROUP #2^Read and study 50-iiiSf rr^'^ 
end of the unit. 

Oio^^^e: TM3 co^Xete. this Xe..o„ on ope„tion ^ se«ioin«^or porU.^me 

€(,xtinguishers. 
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PROTECTIVE aOTHING 
• ' INTRODUCTION . TIME': 5 aln 

Attention: Have you ever worked on « car and used coveralls to* project your 
good clothe*?; In the fire-depa?t«ent we use. protective clothing to protect 
u» and enable ua to do our Job without having to worry about getting burned 
or .soaking %?et* ^ ^ 

Review: Do you rec«ll.our lesson on Missiles and Weapons and the hazards 
involved when fighting fires containing weapons? Today we will learn about 
protective clothing. 

■ » 

Overview: During the next hour we will learn about the use axfd purpose of 
protective clothing and also the care, inspection, and maintenance of your, 
protective clothing. * 

. / 

.riocLvatlon: Vhat would it be like to go Into a crash or structural fire 
without protective clothing. Think of being sunrounded by 1200 degrees of 
heft or being soaked by accident during minus 20 degree weather. 

c 

Transition: Now we will begin our lesson by discussing and performing 
maintenance and Inspection on protective dothihg. 

I 

BODY- ■ , ' TIME*: , 3 hrs 50 ain 

Presentation: ^ TIME: A5 mln 

1. Given firefighting protective ' Use: AFR 92-f 

clothing, inspect protective cloth- * " WB-112 
ing. Protective clothing will be 

maintained accprding to locally - ' 

established policy as r^iquired* 

a. Protective clothing is 
required to enable fire 
suppression personnel to 
/ approach and attack fires 

and effect rescue with maxi- 
ffiua personal safety from 
heate 



(1) Purpose of protective 
clothing Is to pro- 
tect the wearer from: 
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(a) Flames and heat 

(b) Radiated heat 

(c) Radioactive hasards 

(d) Water 

(e) Cold weather 

(f) Physical Injury 

(g) No prottctlon from 
gMoma radiation 



b. Stx^ctural protactlve aqulp* 
ment ±9 vom'vhtn; 

. (1) For normal fires Involv- 
/ Ing basic class "A" 
combustible materlils* 

(a) Plastic moulded 
I ' . ^ helmet 

V 

. Cushioned head 
""^ strap, adjust- 
able from 

. 6 3/4 to 7 3/4 
Inches 

« * 

2^* -Adjustable chin 
strap 

(b) Gloves 

1. Leather shells 
2* Wool Inserts 

(c) MA-1 Boots" 

i. 3/A length 

1. Rubber or syn- 
thetic foaa and 
air space con- 
struction 



Energy and training Mterial 
conservation -cleaning Material 
atjd care /of protectlva clothing. 



Use:coisplete sat of special 
protactlve clothing. S,tructursl 
Helaet^ 



INTERIM, SUMMARY: 

Cs When special^ protective 
clothing Is to bn worn*. 
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(1) For ftxtrwt flr^lntciuilty 
exposure to: 

(a) FlevMble Liquids 

(b) Liquid or solid 
l^. Fuels 

2^.. Propellsnts 

3^. Chemicals 

4^. Explosives ^ 

(2) boots - sane as used 
with structural protec- 
tive clothing 

(3) Alumlnlzed special trousers 
* aade of flaae resistant 
and water treated asbestos 
and cotton outer ^cloth> 
coated with aluminum. 

(4) Alumlnlsed special coat * 
made of asbestj^s ajid 
cotton herring above 
twill oute* cloth with 
aluminum coating and 
neoprene rubber coated 
nylon inner lining 

(5) Alumlnlsed special glj^M 

(6) AlB Hood 

(a) Outer cover of T 
alumlnlzed asbestos 
glass » neoprene coated 

^ flbprglass middle^ 
and close woven wool 
Inside 

»> 

(b) Fr^d with attached 
hard hat» adjustable 
chin strap 

--^(c)'^ Thermo-sittlng plastic 
1 \^ face piece ^ 



INTERIM SUMMARY: . ' 

d. inspection and Malnttnanc* ' Use: i#orn/d««s8«d protsetlvs 

■ ,^ . clothing 

(1) Dslly and after each use. 
for daaage friw: 

(a) Cuts 

(b) Abrasions 

(c) Bums 

(d) ' Wear 

(2) Thouroghly- clean and dry 
clothing to prevent: 

. (a) Mildew . 

(b) Rotting 

(c) Flaking of alualnlzed 
surface 

(3) Protective clothing should 
be flushed off with water 
to remove: 

(a) Fuels 

(b) Extinguishing agents 

(c) Oils ^ 

(d) Chenlcals 

(e) Dirt 

(f) Mud 



(4) Persistant residues nay be 
removed with: 

(a) Mild detergents 

(b) Water 

(c) No brush 

(5) Protective Hood 



\ 



(m) Clean outside cover 
- ease as coat and 
trousers 



(b) 



INTERIM SUMHARY: 



Renove face piece 
glass and clean with 
soft doth 



2. Given fire fighting protective 
clothing, don protective clothing 
within two minutes. 

a. Donning protective clothing 
is very simple, but steps must 
be followed to prevent accidents 
to ourselves. 

(1) Donning procedures are: 

(a) Remove shoes or boots 

(b) Step into MA«-1 boots, 
one foot at a time 

(c) Pull trousera^up and 
fasten ^suspenders 

(d) Put on coat 



(e) Fasten all snaps 

(f ) Turn collar up 

(g) Put on hood 

(h) Adjust chin strap 

(i) ^ Put on gloves 



Demonstrate 

Stress 2 min allowed for donning. 
(In the field more will be expected 
with proficiency experience) 



m 



Application: 

Interspersed throughout lesson 



TIME: 3 hrs 



Evaluation: 

Interspersed throughout lesson 



TIME: 5 min 
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CONCLUSION 



TIME: 5 mln 



Summary: Restate why and when protective clothing is used, also why 
inspection and maintenance of protective clothing must take place and 
why each is needed. 



Renotivation: The protective clothing you will be using in the field is 
the best that money can buy, but If you do not wear it properly or 
maintain it, it can easily become just worthlessobumt rags with you 
inside. 



Assignment: N/A ~ Prepare to, administer measurement test and test critiqu* 
for end of Block Ir 



Closure: As you go into the field, wear your protective clothing proudly 
because it is not Just another uniform, it Is the uniform of a firefighter. 

1 



INITIATETHE MEASUREMENT TEST AND TEST CRITIQUE 
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• ^ MODIFICATIONS 

^ o f this publication" has (have)- been deleted in 
adapting this material for inclusiori in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education," Deleted raaterial involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriate, 
for use in vocational and technical education. 
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FIRE PROTECTION OCCUWTIONAL SAFETY 

OWECTIVES 

After co«pl«ting this study guids and your elMsnxm instructions, you vill b« sbls 

to$ ^ 

!• Identify basic facts and principlas ralating to tha objactivas of industrial 
aaf aty, ^ 

2, ^Identify safa.and unaafa procaduraa involved in performing station duties. 

3. Idstttify safe and unaafa procedures involved in the wearing of protective 
clothing. 

4. Identify safe and unaafa procedures pertaining to mounting fire protection 
vehicles* 

5, Identify safe and unsafe procedures involved in fighting firea, 
HfmOOOCTlON ACCIDENT PREVENTION HANDBOOK 



The right vay is alvays the safe way. 
This, in just a few words, is the safety 
policy of this technical training school • 
As you learn tha KIGBT way to fight a fire, 
you are also learning the iSATE way. 
Accidents do not just happen, in fact, 
■oat are caused by unsafe acta of people, 
Accidenta are preventable. By sap.haaising 
safety and enforcing a safety training 
program, the accident rate will go down. 
Everyone auat be able to recognise safety 
hazards. Throughout your training, you 
will be taught to work aaf ely. Ho one 
safety requirement is more important than 
the other; you must practice all equally, 

INFORMATION ^ 

SAFETY IN SENERAL 

Safety, generally speaking, is common 
sense. If you injure yourself or one of 
your fellow workers through '^horseplay^ or 
carelessness or by an unsafe act, you are 
not living up to your obligationa or 
responsibilities. Good clean fun is 
encouraged among workers; but, when the 
fun leads to injury, it is not clean* 
Safety precautions cannot be 
overemphaaized. 



The Air Force publication outlining 
the sround safety program is An 127--101, 
^Accident Frevention Handbook, Aa we 
suted above, accidents are preventable. 
Safety education, good training, and 
careful supervision are all needed if 
we are to have accident-free operations, 
Accidenta seriously affect the <^mbat 
capability of the Air force-by causing 
manpower losses and equipment and material 
damage. The accident prey^>htion handbook 
will serve as a aource of information and 
guide for the prevention of ground 
acdLdenta, AFI 127<-'101 also covers the 
H a n dli n g of material and equipmant that 
could present hasarda. The main purpose 
of this regulation ia to provide safe 
operating standards for ground operations 
and to aid in eliminating accidents, 

^ AlR FORCE ACCIDENTS 

About one-fifthVf^aH -Air Force 
ground accidenta can be traced to^naaf e.^ 
operation of private vehicles, Aa a 
source of of f^ty pleasure, the 
automobile rates top billing with Air 
Force personnel. Unfortunately, it is 
also their greateat tl:d:eat to life and 
limb. The following reasons account 
for 90Z of all private vehicle accidenta. 
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!• Exc€ttdlQi sp€ttd lialts« 

2, Excttsslvtt spttttds for the road ^ 
conditlona* 

3« 7«tlgu« and- falllns alsae^, 

4, Diagardlng traffic controls* 

5. Driving on tha wrong side of 
tha road. 

6% Following too closaly, 

7, Unaafa or lap.ropar passing, 

CONTROL OF ACCIDENTS 

Evan acddants caused by nature can 
be controlled to som extent. Only accidents 
resulting f roa natural elements such as 
lightning, stonsy and/or floods are hard 
to prevent. The effects of natural elements 
jcan be minimized. For example, aircraft 
can be aecured when strong winds are expected. 
Accidents due to nature, called "Acts of 
God,'* represent only two percent of all 
accidenta. Some preventable accidents 
can be traced to unsafe acts and attitudes 
starting in early childhood. These unsafe 
childhood habits are; further developed as 
a peraon grows older and accepts a job. 
The ii^uriesy property damage, and loss 
of time, which follows, complete the costly 
cycle. Always be on the lookout for unsafe, 
habita* of others and your own. You should 
try to correct your own unsafe habits and 
tactfully tell others of their unsafe habita. 

Government Motor Vehicle Operation 

Apprpxlmately one-fifth of all United 

States Air Force ground accidenta result 

from government motor vehicle operationa, 

Hovever » less than five percent of all ■ 

lnj\iries are^caused by the operation of 

government Vehiclea, The reason for the 

low. injury race ia that most government 

vehicles operate on Air Force inatallations 

at low speeds. The following reasons 

account for approximately three*<iuarteri 

of all military vehicle accidents: 
« 

1, ^ Backing without apotters at the 
rear of a vehicle, 

2, Excessive speed for road conditions, 

3, ^ceedixig^peed limits. 



way. 



4, Following too closely, 

5« Failure to yield right«*of- 

FIRP PROTECTION ACCIDENTS 



Let's face it, firefighting can 
be an unaafa buainess,. Nevertheless i 

you will find a very low accident rate 

in this field. The reaaon for the 

low rate is that there are some simple 

rules to follow when working in the 

fire service. We cannot write a simple 

paragraph to cover every dangeroua 

job in this field, but there are some 

very imporUnt rules that could save 

your life liated in the following paragrapha< 

Vehicles and Equipment 

1, Never crawl under a truck 
to clean or repair unless someone is 
present to prevent another peraon from 
starting the truck, 

2, Never attmapt to clean an 
engine while it is running, 

3, Be sure the truck is safely 
^blocked when wheels are being changed, 

4, Use the proper tools when 
making adjustments or repair a, 

5, When driving a truck in reVerae, 
always have someone walk in back to 
guide you, 

6, Do not mount or dismount 
from a vehicle^ while it is in motion. 

Responding to a Fire 

When responding to a fire or an 
emergency, the driver should maintain 
a safe apeed and be alert at all times, 
Drivers^of emergency vehicles will 
not assume the right--of-way over other 
vehiclea, and will comply with state 
and local traffic laws and applicable 
military regulations governing vehicle 
operationa, (Reference: AFR 77-2| 
when reaponding to an emergency call, 
emergency vehiclea may proceed through 
a stop aignal or atop signi if not 
in violation of local law, but only 
after alowing down or atopping to aasure 
safe operation. } Some people disregard 



ERIC 



117 



eAert«ncy vehicles end luty not yield. 
Avoid accidence regerdlcee of circuutencee» 
for a wrecked fire Cruck or injured 
firefighter will be of no value «c Che 
fire or emergency* K*hen reCuming to Che 
ACaciont che driver musC observe ell creffic 

laying Hose at the Pfre 

When hose is coming ouC of Che hose 
bed wich Che fire Cruck in moCion». Che 
hoscmen should ride in the cab whenever 
possible. This is Co keep from being 
s Cruck by Che whipping hose or couplings 
ac Che rear of che cruck. 

Entering Burning Building 

When opening doors or windows Co ehCer 
a burning building, sCand Co Che side of 
the opening because Chere is a possibilicy 
of explosions or flying glass *or wood 
when Che door or window is opened* 

Forcible Entry Tools 

Serious injury can reside from 
improperly used forcible encry tools such 
as crowbar* fire axe,'' door opener, and power 
saw* These tools must be handled carefully. 
During this course, you will be Uught 
the proper use of these tools* 

' ACCIDENT REPORTING 

All people should promptly report 
all accidents to their lanediate supervisor* 
When accidents are not reported promptly, 
both the Air Force and the injured person 
may suffer financial loss. 

QUESTIONS 

Answer these questions on a separate 
sheet of paper which will be given to your 
instructor for correction and evaluation.^ 
Do not write in this book^ 



2* The'^Air Force publications 
outlining the ground safety program 
is AFR ^ • Accident 



Handbook* 



safi! 



3* The main purpose of AFR 

J is to provide 



^ standards for ground 
and to aid in eliminating 



4. Accidents due to nature, called 

Acts of God, represent only [ ^ 

percent of ^ accidents* 

Some preventable accidents 

can be traced to acts 

and attitudes starting in ' 

childhood. 



6* Only accidents resulting from 
natural elements such as 

and/or floods . 

are hard to prevent. 

7. When responding to a fire 
or an emergency, the driver should maintain 
a , spei4 and be ' 



at all times* 

8*. When opening doors or windows 

to enter a building 

to the side of the opening 



because there is a possibility of 

, or 

glass or ^ when the door 



or window is opened. 



the 



When returning to. the station, 
must observe all 



10* 
promptly 
to their 



, regulations « 

All 



should 

, all accidents 



supervisor* 
REFERENCES 



1* No 



safety 



requirement is more Important than the 

other, you practice all 

equally* 



1* AFX 127-101, Accident Prevention 

Handbook* . "^T ' 

■ ■) 

2* .AFR 92-1, Fire Protection Program* 
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EXTINGUISHING AGENTS 



OBJECTIVES 



After completing thi« study guide and your classroom instructions, you will be able 
to: P 

y 

1. Identify principles relating to suppression, control and extinguishment of fires* 

2. Identify the characteristics of extinguishing agents by matching proper agents 
to classes of fires and associated hasards. 



' INTRODUCTION 

It is essential for the fire protection 
specialist to knov how extinguishing agents 
are applied in order to maintain our 
objective, i.e., to save lives and property 
from fire. To use the wrong extinguishing 
agent on a fire, could result in injury, 
excessive loss of property,* explosion and 
possible death* As' you can see this could 
affect the mission of an entire installation. 

In this text, wr^ll cover the 
extinguishing agents that are commonly 
found and utilised on Air Force 
InstallatioQS. Ve will hlso explain the 
class of fire for which each is recommended, 
and how they are used to control or extinguiah 
a fire. , The safety precautions that the 
fire protection specialist must Uke with 
ceruin agents will also be explained. 

INFORMATION 

/ 

^ In the study of the chemical and physical 
phenomenon of fire you will learn that the 
three components, fuel, heat and oxygen, 
are necessary in proper proportions for 
a fire to occur. In the cxtin|i^isfament 
process, the removal of one or more of 
these components musi take place. * 
# 

EXPLANATION OF TERMS 

Control - To prevent the spreading 
of a fira or place it^ln check %-> that 
propagation or spread will not take place. 

. Cooling - Hemoval of the heat from 
a burning material faster than the heat 
can be generated, or reducing the temperature 
of the material to the point where fuel 
vapors can no longer be produced is 



removal of the "heat" portion of the 
fire triangle. 

Smothering -'The separation of the 
oxidizing agent (air) from the fuel* 

Suppression - An^ actiou, such as ^ 
using an extinguishing agent that affects 
the fire by controlling or eliminating 
the various elements that supports 
combustion* 

Extinguished -* The result of having 
appli^ an extinguishing agent to stop 
the process of rapid oxidation by the 
removal of either heat, oxygen, or fuel. 

Extinguishing Agent - XHiemlcals, 

whfether solid, liqui^hpr gas (vapors) 
used to control or extinguish a fire« 



EXTINGUISHING AGENTS 



Witer 



This is the most comaon of the ' > 
extinguishing agents. Water is the 
rec o em en d s d ag^nt for use oa class "A" ' 
type fires. I.e. wood, paper, coal, 
because of its ability to absorb the 
heat being generated faster than it 
can be produced by the material burning 
when the water is applied In bulk,' straight 
or. solid streams « When water Is applied 
in a spray or fog* pattern In a heated % 
area; steam Is produced providing a - ^ 
secondary effect of smothering. Beciuse 
water^in its natural sUte contalni, 
impurities it is conductive. Applying 
water to fires involving "live" electrical 
equipment is not recommended because 
of the shock haxard to the user. 
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Uet Utttr 



Aqueous Film Forming Foajh 



i-^ Vh«n dMP sMtftd c1«m A flr€t occur» 
such In MttnssM» hay, or, cotton 
1mCLm> vatAt In Its natural atata nay not 
ba,abla'to panatrata fast anough to quanch 
and cool tha flra* Tharafbra addltivaa 
auch aa apacial datarganta ara coabinad 
In proportlona vlth vatar to glva It tha > 
ability to panatrata for firaa that ara 
daap ttaatad* 

FOM * 

Currantly tha Air forca uaaa thraa 
typaa of foaa: chiical, Mchanieal, and 
AffF. Cbancai foM ia uaad in 2-»l/2 gallon 
foM typa fira axtinguiahara* ChMical 
f OM la f ozsad by »izint aodiw biearbonata 
* with vatar and a1iwini« aulphata with vata?* 
Whan tha vatar, aodiia biearbonata and 
tha alurtnua aulphata ara slzad togathar, 
a chaaical raaction takaa placa producing 
tha finiakad foM product* Tha aodiia 
biearbonata ia nixad with l<*3/4 gallona 
of vatar and it ia placad in what ia. known 
aa tha outar chasbar of tha torn axtinguiahar* 
Tha aluainw aulphata ia aisad vith 2*1/2 
pinta of vatar and placad in a tuba vfaich * 
ia inaartad in tha eantar of tha foam ^ 
axtinguiahara* Whan thia typa of 
ektinguiahar ia invartad a chaaical reaction 
takaa placa producing CO^ praaaura vithin 

*thi^ axtinguiahar to axpal tha agant from 
tha axtinguiahar* 

Hechanlcal Fdaii 

Thia coMa in a liquid ccapoaad of 
a high protain baaa aubatanca foisad chcsicaliy 
from vagatabla and animal protain* Tha 
Air Forca uaaa vhat ia knovn aa "6Z fpoi*" 
It^'containa 6X of foM concantrata mixad 
vith 94X vatar Cntmoapharic coiidit'iona 
parmitting)* To ai^lain* thia vatar* 
'foam aolution muat alao ba mixad vith 
air* Macha^eal foam ia primarily uaed 
in aaroapaca fira craah/raacua tahidaa 
for nuifay foming pparationa only* Tha 
foam concantrata la takan in tha vatar 
linaa oi) tha diacharga aida of tha puap 
and vhan tha mixtura raachaa tha outlat 
air ia inductad into tha ^tura* Air 
bubblaa ara fozmad alloving tha mixtura 
to axpand approxlmataly 10 tlmaa thua 
tha typa A/S 32F-2 craah truck ia capabla 
of producing approxlmataly 259 000 gallona 
of finiahad foM* 



Aquaoua Film Foniing Foam (AFFF) 
la tha third typa of foam agant uaad 
in tha Air ForcaT It ia a film f oxm^ng 
foam vhich haa tha ability of making 
vatar float on daaa "B" f1 ■nmiMa 
fuala* . 

Tha mixtura of thia foam agant 
and vatar ia tha aama aa vith machanical 
typa foam* It containa a mixtura of 
6Z foam concantrata and 94Z vatar* 
Vhw proparly proportionad, it haa 
an axpanalon ratio of 8-*10 to 1 aad 
ganarataa a vhita, nontoxic blankating 
foam film. 

AFFF can ba uaad' vith all typaa 
of diacbargad nosslaa including fixad 
or mobila syatM. It ia not nacaaaary 
to mix tha aolution vith air to produca 
foam* Aa ia trua vith .ch«U.cal and 
machanical foam» AFFF axtiaguiahaa 
tha fira by amotharing* 

•Use Of Foan ^ 



Foam ia tha racommandad agant 
for uaa on daaa firaa* It providaa 
a amotharing blankat on tha aurfaca 
of tha ^buiming matarial to axduda 
tha air (oxidizing agant) ah^it dao 
kaapa tha vapora from baing afilttad 
from tha hot fud* 

Kachanicd foam ia uaad on runvay 
foaming oparation, and may dao ba 
uiad to blankat larga fual apilla* Foam 
ahodd not ba uaad on dactrically 
•nargisad aquipmant ainca foam ia a conductor 
of alactrlcity* Thia ia dua to all 
tha Impuritiaa m±mtd vith tha vatar* 

Carbon Dioxii^u 

thLb agant In- ita natural atata 
ia a gaa. Tha carbon dioxida gaa ia 
nonconbua tibia and it ia about ona 
and ona-hdf tlmaa haaviar than air* 
Whan CO^ firat comaa in contact vith 

dr, ita tamparatura nay ba aa lov 
aa 110*F* Carbon dioxida ia in tha 
I'iqdd atata and undar praaaura vhan 
it ia tranaf arrad from ona conuiner 
to anothar* In the USAF, carbon dioxida 
ia utilixad in fira axtingulahara (high 
praaaura ayatcma) and atoraga tanka 
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(low prelsure tyttois). Carbon dioxide Is 
•rtcooBended for use on clmcs '*B" type 
fires* Ij;. will move along the surface 
of the burning material, smothering the 
fire by exclusion of the oxygen* Carbon 
dioxide is recoosicnded for use. on class 
"C" type* fires, since the vapors do not 
conduct electricity. Carbon dioxide is 
noncorrosive in nature and does not leave 
any harmful deposits. Carbon dioxide should 
not be xised in confined areas when human 
life is involved due to its oxygen-displacing 
capabilities. ^ 

Dry Chanlcal 

The USAF uses dry chemici|l in hand 
fire extinguishers and it is effective for . 
the extinguishment of dasc "B" and "C" 
type fires. Dry chemicals are primarily 
cotipbsed of sodium bicarbonate or potassium 
bicarbonate. When dry chemicals are exposed 
to the high temperatures of f fire, the 
agent is converted to sodium or potassium 
carbonate, carbon dioxide, and vater vapor 
and vill extinguish the fire by smothering* 
Dry chemical agents are nontoxic. 

Dry Powders 

Dry powders are used on combustible 
metal fires (class "D")- Three of the* 
most commonly found on USAF installations 
are Pyrene G-1, Met-L-X and Lith-X* Pyrene 
G-1 is composed of screened graphatized 
foundary coke to whi(;h organic phosphate 
has been added. The graphite acts as a 
heat conductor and absorbs the heat from 
the fire to lower the metal temperature 
below the ignition point, and the closely 
packet of graphite also acts to aaother 
the fire. The combined action is involved 
in the extinguishment of the material* 

Met-L-X starts with a sodium chloride 
base in sized particles. Thermoplastic 
materials are also added to act as a binder 
when applied to. burning metals. When 
.this agent is applied, a crust is formed 
over the material Ko exclude the air, thereby 
smothering the fire. 

Lith-X is composed of a special graphite 
base in .powder form with additives to make 
it free flowing so it can be used in fire 
extinguishers. This agent will exclude 
air from the material burning, therefore 
smothering the fire* This agent does ^not 
cling to the material so it is necessary 
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to completely cover the metfl involved 
In fire* Because of the extreme heat 
creat;ed by class ^*D*' fire, extreme 
caution should b.e exercised whenever 
combatting this type of fire* 

Note: ^ater vill not be used. 
Whenever using dry powders, extreme 
care should be utilized during the 
application, and coiHpletely covet 
the metal involved with these agents. 

There are no health hazards involved 
with the dry powders mentioned* Since 
the probabilities of a class "D*' fire * 
becomes involved with or around electrically 
energized eqxiipment, the conductivity 
of these agents is not relative* It 
should be noted that Pyrene G-*l and 
Lith-X are capable of conducting electricity. 

QUESTIONS 

Answe^r these questions on a separate 
sheet of paper which vill be given to 
your instructor for correction and evaluation. 
Do not write in this book. 

1* To prevent the spreading of 
fire, or place it in check to where 

will not take place is 

called * 

2* Removal of the* 

faster then it can be 

is called > . 



3, The results of stopping the 
process of . is called 



4* Any action that affects the 

fire by or elimination 

is called 



5. foam is 

used in fire extinguishers. 

6. Chemical foam consists of 

two chemicals, the _2 : 

is mixed with gallons of 

water and is placed in the 

chamber. The - ^ 

is mixed with pints of water 

and is placed in the 

chamber. 
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C«rboii dioxidtt ahould not bt uctd ' 

. ^ artat dua to' lt« 
^ capabllltlM. 



9. 



Vtt Tfattr Is UMd on 



fon is tht 



only foam uttd in runvay foaaing optratlons. 

REFERENCE 

♦ 

1. AFR 92-1, Firt Prottctlon ProtrmM, 
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0 PRINCIPLES AND THEORY OF COflBUSTION 

OBJECTIVES * . . 

• * ' ' ' ' 

Aft«r coApletlng this study guide and your clsssrooa instructions, you will bs abls 

. to: . s " 

, 1. Identify principles relating to theaistry end physics of cosbustion. 
' 2. Identify chsrscteristics and hazards of flaHiable aaterialsr 



JMTRODUCTION - - - - 

The history of fire began with the 
first stages of van. Fire hk» been an 
essc&ntial factor in the developnent of 
civilization c^^er since its discovery* 
It is also true 'that aai^ great disasters 
and 'Wjch destruction have resulted^ f ro« 
fire* It Ai understandable, than» that 
seldom is> the subject of fire .Mentioned 
that it does- sot induce^ fear* Tbe .purpose 
of this study guide is to faalliarlze 
you witV the various properties of fire 
so that you aay have a basic understanding 
of fire» elialnate this inherent fear, 
develop a healthy respect for fire, and 
perform the various fire protection functions 
IntclUgently*^- Dur^ this subject, your 
instructor will perfom several "dMonstrations 
to illuatrate some of the important points* 

INFORNATIOM 



l«AT IS F*' "^1 

Basically fire (co^ nation) may be 
defined as rapid oxidation with the evolution 
of light and heat. Tou must know when 
a material will oxidise rapidly enough 
to, produce ^ght and heat* Understanding 
this will help you in controlling and 
cxtlngulahlng fires* This knoirledge will 
also help you to understand and practice 
^fire prevention principles which are a vital' 
function of the fire protection organization* 

COMPONENTS 

Combustion or fire may be broken 
down into three basic components « These 
are fuel, heat and oxygen, all of which 
muSv"* be present ^and In the proper proportions 
to create a fire; Thece. components are 
often compared to the sides of a triangle 
called the fire triangle. Figure 4 shows 
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the three components of fire separated 
and properly conbined. Notice in the 
triangle^ that only when all three 
compchents are combined in their proper 
proportions will fire exist* Since 
each of these components 4i essential 
for fire, let us discuss each one 
individually. 

Fuel 

Fuel CMn be djsfined as any substance 
or material (solid, liquid or gas) used 
to produce heat or power y combustion* 
Ordinarily, "when the term fuml la mentioned 
you think-of materials such as wood, 
paper, coal, gMollne^, etc* However, , 
from the chemical stind^lat, only 
the fuel elements are eonsidered in 
determining what is classified as a fuel*' 
To understand how a fuel.bums, we 
must first discuss the^fu^l elMsnts* 
The ropmion fuel elements are carbon, s 
hydrogen and sulphur, all of whf^ch ' 
emit flammable vapors* ^ All cbmson 
fuelj contain one or more of these 
elements* In some fozms, such as wood, 
they must be heated to releese flammable - 
vapors while in other forma, such as 
gasoline, vapors are readily given 
off 'at room te^eratures* It must 
be understood that most fuels must 
be in vapor form to bum. This nplains 
vhy some fuels are more difficult to 
Ignite than others* fuels, when heated, 
will go through several stages such 
as flashpoint and .f irepolnt* 

^ 7LASHP0I1VT of a substance is that 
temperature at which a fuel givea 
off a very limited amount of vapors. 
When these vapors are mixed with air 
and ignited the flame will flash across 
the surface but will not continue to 
bum* 
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OXTGEM 
RXMOVZD 



HEAT 
REMOVED 



FUEL 
REMOVED 




Figure i. fir^ TtimgU. 



FIUFOUrr of a •ub8tane« is th« loMst . 
e«Bp«ratur« at which vapors are fivan 
off fast aaouch to support continuous 
coabuatlon vhsn aixsd with air and ignitsd. 

At both flashpoint and f irapoint, onl^ 
vspors ara giVan off and wlll^ not bum 
unlass ignitad by aoM txtamal haat 
sourca • 

IG!IITI01I TKMFBIATUIE of a substanea 
is that tasparatura raquirad to initiata 
or cadsa aalf-^aus'tainad coabuation 
indapandant of an outsida sourca of ignition. 
Tha ignition taaparattira vill vary for 
aach givan fual. Soia of tha conditlona 
, which uy affact tha ignition tOMparatura 
of liquidsa and gaaaa ara tha parcantaga. 
of vapor or gas and air nixtura* siza and 
shapa of araa vhara ignition takaa placa. 

Tha ignition tiaparatura iranga for 
«ost ordinary combuatibXa Mtarials varias 
batvaan 300* to 1,POO^F, 

' Tha haat nacassary, for igMtion nay 
COM froai an axtamal sourca, such as 
flUMi «piitk oi^» frlct;|M, Itouiy.aisp 



ba ganaratad within tha aubstanca icsalf « 

This can ba cauaad by a chaaical union 

of tha oxygan in tha air and tha aubitancas 

and is callad spontsnabua haating. 

Oily raga and storad graah hay ara 

aacasplaa of som Mtarials subjact 

to apontanaoua haatit^. 

If apontanaoua haating of a aatarial 
is allowad ^o eontinua and tha ganaratad 
haat is confinad w tha Mtarlal, tha 
taaparatura of tha Mtarial will continiia 
to risa until it raachoa ita ignition 
taaparatura. This salf ^ignition of 
a-aatarial is callad apontanaoua ignition* 
>n axaiipla of apontanaoua ignition . 
is a fira.in storad, oil raga without 
tha application of haat froa aoaa axtamal 
aourca* This chMical raaction can 
and doaa taka placa in Mny aubstancas 
and is tha cauaa of aany firaa in such 
placas as f aaily dwallinga , hoapitali 
and nursing hoMs* 

CUSSES OF FIRE 

To aid tha firafightar in selactlhg 
a suitabla.-agant to a^tinguish a iUt^ 
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It hM bMA iMNMSMty to. group' flrts ibt(> 
four gttMtal elufoiv CIamm of flrtt» 
typ«0 and exmplmM kn a« follovsi 

Tnm ExMplas 

A natural Flbars Wood, papar, trash, 

ate. 

Fata, olia, graaaaa, 
gaaoUna 

Invblvas alactrlcal 
currant and vhan 
alactrlcal current 
la turned off nay • 
ba althar claaa 
A or B f Ira 

Copibuatlble Matala 
such as Mgnaalua 



1 Liquids 
C Electrical 



D Hetala 
Hast 



Baalcally, heat la defined ae that 
oondlcion %rhich causes the teB|>erature of' 
a substance to rise. Heat nay be produced 
froA any of the energy producing aourcea 
aa ahoim balov: 



Inany Source 
Mechanical 
Cheadcal 
Electrical 



Exaaplea 

Friction 
Oxidation 
Sparic,' lightning 



Conpreaeion 

Solar ^ . 
Atonic 



Filling of atorage 
''tanka 

Sun^a raya 
Atonic fiiaion 



The three noat connon aourcea 
which nay be encoiintertrd daily are 
nschanicai energy, chenical energy 
and electrical ener^. You haye already 
learned of flaahpoint and firepoint. 
These are tsnperaturea of a* fuel .at 
which flaanabla vapora are given off 
and even though they are nixed with 
air will not burn unleaa ignited fron 
an external aource. 

Oxygen 

Oxygen, an elMent, ia an odorleaa,, 
colorleas, and taafceleae gaa foming 
approxlnataly 21t of the dix ve breathe. 
Oxygen, itaelf, ia ncnflsnnabla; however, 
it actively stq>ports and acceleratea 
conbustion* In order, for.an oxidation 
reaction tc take placa, a con^uatibla 
substance (fuel) and an oxidising agent 
■uat be praaent. The noat connon oxidising 
natarial is' the air ve breathe^ Oxidation 
nay be divided into three general daaaea: 

1 , Slov oxidation takes place* 
in mat and wood rot. Oxidation ia 
taking plf ce ao alovly that the hMit 
generated, ia given off aa faat aa it 
is produced. r 
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2. Rapid oxidation takai plact 

in cottbuicion* Oxidation. It rapid anough 
to product light and haac.that can bt 
ttan and fait* 

3. Ultra-rapid oxidation occurs 
during axplotiona. Oxidation it to rapid 
that it appeart to bt inatantantoua. 

^Thc Major difftrtnct batvttn the three 
daaeea is^ht iMount of htat/given off 
during a period of tine and the rate of 
fuel conauaption. 

0XI0IZXN6 AGENTS 

Oxidiai&g agtntt are of great concern 
to the fire protection epeclaliet becauee 
they readily yield oxygen to etimtlate 
coflbuation* Soiie- oxidizing agente. that 
Will inteoaify or increaee the burning 
rate are chlorates* nitratee and peroxidee, 
all of which give off oxygen readily, 
-especially when-heated-or involved in f ire . 

^ EXPLOSIVE LIMITS ' 

The mixture of air with fuel vapors 
foraa the exploeive lialts of each fuel. 
Exploeive lisite range from theminiBua 
to the m a xtww i concentratione of fuel vapore 
and air that will bum, or explode on contact 
»^ith a eource of ignition./ The ainiswa 
amount of fuel vapore mixed with air that 
vlll either bum or explode ie called 
the lower explosive llmite. The maximum 
mMunt of fuel mixed with air that will 
bum or explode la called the upper explosive 
llalte* Anywhere in between these two liaite 
ie called the e3q)lo^ive range. The 
exploeive rangei of gaaoline ie. ehown in 
figure S. MOTE: The intensity of a fire 
variea with the concentration of fuel 
vapors . 

Here are other gaaee and their exploeive 
Hmlte. ' 




Lower Limit 

r 

1.3X 



Upper Limit 

ao.02 

6.52 



Definition of terma uaed in 
combuetion: 

1. Intensity - the force of 
tnergy of a phye^..cal agent and ie 
proportional to the vapor^ji given off 
and the rate of air eupply. 

2. Propagation may be defined 
as the eprtad of fire. 

3. Magnitude ** may be defined 
as the else or greatneee of the area 
Involved. The magnitude of the fire 
is dependent on the surface area of 
the fuel which ie expoeed to the air. 
The more eurface area exposed* the 
greater the magnitude. 

HEAT TRANSFER 

Tranefer of heat is reeponeible 
for the etart and extinguiet^ of„_ 
ibet firee, figure 67 Fire propagatee 
(epreade) through the tranamiseion 
of heat, liberating fresh vapore to 
support combustion. Heat may be transferred 
by one or more of tha following methode: 

1. Conduction the tranefer 
of heat from one body to another by 
direct, contact. 

2. Convection - the transmleeion 
of heat by moving currente, either 

a liquid or gae. Moet homee are heated 

by convection. 

3. Radiation^ the transmieeidn 
of heat from a heated body to r colder 
one by heat raye through Intervening 
epace. Heat transfer by radiation 

la much the eame ae light traneferred 
by light raye. Thue, heat coming to 
ua from the eun or from cloee proximity 
to a fire ie an example of radiation. 

PRODUCTS OF COMBUSTION 

Combustion results in the liberation 
of certain other compounde, called 
the product of cbmbuation. The action 
ie a reeult of the chemical change 
snd the union of oxygen with the fuel 
elemente. While there are many gasee 
given off in the burning process, four 
of the most coonon gases that will 
be present in most flree are; 
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1. H^O - water vapor - which ±8 

the union of hydrogen and oxygen during 
coabustion. 

2. SO^ - sulphur dioxide or. the 
uniting of sulphur and oxygen. 



4. Fuel eleaents are 
and 



3. 



CO^ - carbon dioxide or the 



uniting of carbon and oxygen.^ CO^ is an 

inert gas^ and is the result of complete 
coabustion. 

4. 00 • carbon monoxide - a result 
of incomplete combust ion» such as in 
smoldering fires and is a highly, flaimnable 
and^toxicgas^ 



all of which emit flammable vapors. 

5. If spontaneous heating of 
^ a material is allowed^ to continue and 
the generated heat is confined to the 
material, the temperature of the 

' : will continue 

to rise until it reaches its 

temperature. 



6- To aid the firefighter in 
selecting a suitable agent to 

: ; « fire, it has been 

necessary to group fire intb 

— - general classes. 



In summarizing, the science of fire 
protection rests on these principles; 
(1) an oxidising agent, a combustible material, 
and an ignition source are necessary for 
combustion, (2) the combustible material 
must be heated to its firepoint befpre 
it will bum and (3) combustion will continue 
until the fuel is consumed or removed or 
until the oxidizing agent or air is below 
the point which will support combustion, 
or the combustible material is cooled 
below its ignition temperature. Every 
method for prevention, control or 
extinguishment of fire is based on one 
or more of these principles. 

QUESTIONS 

Answer these questions on a separate 
sheet of paper which will be given to 
your instructor for correction and evaluation. 
Do not write in this book. 



7. 



Heat is defined as that 

which causes the 

of a substance to 



rise. 

8. The three most common sources 
which may he encountered daily are 

: energy, 

energy, and 



energy. 



9. Oxidation may be divided 
into three general classes which are 
oxidation. 



oxidation and, 
oxidation. 



10. The minimum amount of fuel 
vapors nixed with air that will either 
bum or explode is called the 



limits. 



• , nLLxea WXC 

1. Fire (combustion) may be defined is called 



11. The maximum amount of fuel 
mixed with air that will bum or explode 

4 ^j^^ 



with the evolution of 
and 



limits. 



2. Combustion of fire may be broken 
down into three basic components which are 
and 



12. The transmission of heat 
by moving currents is called , 



13. The transmission of heat 

from one body to another by direct 
contact is called 



3. Fuel can be defined, as any substance 

or material ( , 

or 



J used to produce 



by combustion. 



or 



14. Heat coming to us from the 
sun or from close proximity to a fire 
is ^called 

REFERENCE ' 

/ 

1. AFR 92-1, Fire Protection Program . 
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NATURAL COVER FIRES 



OBJECTIVES 



to: 



After completing this study guide and your classroom instructions, you will be able 

1. Identify principles involved in natural cover firefighting.. 

c 

2. Identify the principles involved in various methods of controlling and ' 
extinguishing natural cover fires. 

3. Idimtlfy principles relating to the tools and equipment used in natural cover 
firefightlng. - 



INTRODUCTION 

Natural cover fires, involve grass, 
weeds, grain, brush, forest or any other 
I>lant life. Forest fires are no doubt 
the most costly and far reaching of all 
natural cover fireis. Forest fires involve 
more than the Immediate monetary loss. This 
is Insignificant when compared irith the 
.effect on the future water and timber 
supply, plus the loss of hunting, fishing, 
and recreational facilities; to say nothing 
about the loss of life that may occur. 
Forest fires are also of great concern 
to fire protection personnel because they 
frequently involve farms* villages and towns. 
For this reason fire protection organizations' 
are called upon to combat both structural 
aud natural cover fires. 

INFOiiiATION 

PREVENTION AND CONTROL 

In recent y^rs, the nation has become 
Increasingly conscious of the Importance 
of ,the prevention and control of natural 
coyer fires, especially forest fires. 

Causes 

The great majority of natural cover 
ifires are caused by nan and are results' 
of carelessness. The natural elements, 
sudi as lightning and the sunv are 
responsible for the remainder. Carelessness 
on the part of hunters, campers, fishermen 
and local residents account for more fires 
than any other cause. Some of the other 
causes are locomotives, burning rubbish, 
lumber operations, and arson. 
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Methods of Prevention 

The awFt effecitivc means of preventing 
natural cover fires are educational 
programs. These prograu fmll into 
the areas of lav enforcement, established 
restrictions, education and training, 
and the complete elimination of fire 
hazards in critical areas. <> 

Detection 

Prompt discovery of these fires 
is essential in achieving quick control 
and limiting daimage. In areas where 
efficient detection, control, and 
firefightingr organizations are present, 
fires rarely get out of control, and 
damage is kept to a minimum. These 
methods of early detection are: ground 
and air patrols-, and forest fire observation 
towers . 

Use of Aircraft , 

Aircraft can also be effectively 
used in combatting and controlling 
natural cover fires. Various types 
of aircraft can be used, some to transport 
men and supplies, and some specifically 
to haul material to directly combat 
the fires. Aircraft are especially 
useful in remote areas that are davoid 
of trails and roads. Parachute Juiping 
firefighters started training before 
World Wiar II and they have expanded 
and improved their effectiveness each 
succeeding year. After the war, the 
Air Force conducted many experiments 
and tests, especially with the helicopter, 
in combatting natural cover fires. 



120 



ERIC 



For txClngulahMnt of a fortst £lre with 
alrcraf C9 thm **waCttr bonb" dropped at fire 
breaks and othar airborne devices are being 
Cescad by -thit Air* Force and civilian 
organizacions* ^ 

EFFECTS OF MATURE 
(MINO, RAIN, AND DROUGHT) 

The rata of burning of natural cover 
fires depends prlaarily on Che velocity 
of the wind, type and abundance of fuel, 
and topographic conditions. 

Effects oTWInd 



* The wind can cause a natural' cover 
fire to bum with greater intensity and 
cause it to propagate faster by carrying 
a greater amount of fresh oxygen to the 
fire. The wind also carries the heat 
to the unbumed fuel thus causing it to 
vaporize faster* 

Effects Of Rein 

Rain can be a great help in the control 
and extingufshmen of a natural cover fire* 
Water is a very good extinguishing agent 
on forest fires, especially when delivered 
on the fire as in rain* ' ^' 

Effects of Drought 

Drought can greatly effect the burning 
of a natural cover fire. Prlnarlly, it 
allows' the fuel to become excessively 
dry. This, in turn, neans that the fuel 
will vaporize more easily and in final result 
' bum faster. 

TYPES OF NATURAL COVER FIRES 

The four distinct types of natural 
cover fires are: .(1) ground fires^ (2) ' 
surface fires, (3) crown fires, and C4) 
spot fires. Each type is aubjecc to variation 
in speed of fire propagation, size, type 
and quantity of fuel involved. 

Ground Fires . 

These are fixes that travel at ground 
level or below, the surface. Dry leaves > 
hu«is (paterial fozned by decomposition 
of vegetable or aninal natter in or on the 
•oil) pest and other organic naterials which 
have, become liar t of the /soil are the fuels* 
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Surface Fires 

These are fires in grass, weeds, 
grain, rush, and shrubs. This type 
of iire travels above ground level 
and rapidly if the wind is high and 
the fuel is dry and abundant. The 
heat is intense but short lived because 
of the quick burning characteristic 
of the fuels* 

Crown Fires 

Thflise are fires in the tops of 

trees and in high brush*. < When the 
heat is generated by burning fuels heat 
at the surface is intense, the fire 
advances upward on the dried lower 
limbs of trees and continues to burn 
in the tree tops* This condition occurs 
nastly in coniferous (cone bearing 
trees, such as pine and cypress) forests 
and then only on steep slopes, in draws 
and canyons, or during high winds. 
The croyn fire is the most dreaded 
of ell natural cover fires. The enormous 
flame areas sucks oxygen from the air 
for hundreds of yards from the fire 
line, which in turn, generates such 
intense heat that direct: control is 
almost la^^ssible. indirect methods, 
, such as fire.breks, either natural 
or manmade, and backfiring are the 
best means of controlling large crown 
fires. 

Spot Fires 

These are fires sUrted in advance, 
of the heads by wind blown sparks or 
bits of burning material*. Spot fires 
are capable of creating a dangerous 
situation* A number of spot fires 
may merge an'd create a new head in 
advance of the main fire* Men and 
equipment may be trapped between these 
fires, and large losses may result* 
A well organized patrol must be constantly 
on the alert to locate spot fires and 
gat them under control before extensive 
damage results. 

PARTS/TERMS USED WITH , 
NATURAL COVER FIRES 

Fire Line 

The perimeter^ or fire line« is 
the hottest part of the* fire* However, 
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PARTS/JIRMS^USEDJUIH 

NATURAL COKR FIRES 

Fire Line 

The perlneter, or fire line, Is the 
hottest part of the fire. However » natural 
cover fires are best controlled along 
. the fire line. 

Fire Head 

The point where the fire is progressing 
the fastest. A natural cover fire may have 
several heads, depending on the type, 
abundance and location of fuel. Fire 
heads generally travel with the wind. , 

Fire Tail ^ \ . 

The upwind portion of the fire. This 
is the point where the progress of the 
fire is usually near the origin. 

Fire Flank 

AH portions of ^ the fire line between 
the head and tail are called flanks. The 
burning section between the heads is slso 
called the flank, 

Fire Area 

The burned out area within the perimeter 
of *the heady tail^ahd flank of a natural 
cover fire. I 

Running Fire 

This fire moves with the wind, and 
the rate of burning depends on the velocity 
of the wind, type and abundance of fuel» 
and the general pattern or contour of the 
surface. The head of the fire travels 
at a rate proportional to the wind velocity. 
Wind carries additional oxygen to the 
fire and increases the rate of burning. 
Fire heads move faster uphill and through 
draws or canyons than on level ground 
or downhill; other conditions remaining 
equal. A running fire should never be 
controlled from the uphiij. direction. This 
involves a high risk to men and equipment. 
The correct point to begin control is at 
the tail on the upwind side of the fire 
line or at the head of the fire when it 
tops a crest or startii its downhill burning. 



Fire Breaks 

Fire breaks are plea red areas* 
Natural fire breaks are lakes, rivers, 
creelcs or bare rock formations. Other 
fire breaks are roads, survey^lines, 
transmission lines, or cleared areas. 
Fire breaks should be twice as widev^ 
as the height of the material in the\ 
area where the fire break is to be ^\ 
constructed. For example; trees that \ 
are 50 feet high will require a fire \^ 
break 100 feet vide^ Fire breaks must 
be cleared of brush and grass co prevent 
fire from traveling through these 
flash fuels. 

Backfiring 

Backfires are employed to bum 
back toward the advancing head, thus 
creating a fast fire break and stopping 
the fire because of a lack of fuel. 
Backfires are normally^ used where a suitable 
network of fire breaks aXteady exist. 
However, Improper backfiring can cause ' 
loss of control of the fire and may 
trap personnel working on the line. 
Backfiring should not be attempted 
except on, the orders of the person 
in charge of the operation,, who is. 
fully sware of existing conditions. 
In a backfire, small areas are burned 
under controlled conditions in advance 
of the, major fire. This eliminates 
fuel that the fire must have to continue 
spreading. Thus, when the fire reaches ^ 
the point where you have backi^ired, 
a fire break.^has been established. 
Backfiring" should not be attempted 
except under conditions which will 
assure that they will ^not get out of 
control. Improper backfiring causes 
loss of control of the fire and may 
trap personnel working in the area. 
The whereabouts of all men and equipment ^ 
musr be known at all times before any 
backfiring is started. Before a backfire 
is started, sufficient men and equipment 
must be on the Job to control the 
resultant fire. Wind directions' and 
speed must be considered in conjunction 
with the natural or artificial fire 
breaks in the area« Whenever possible, 
the backfire should move directly 'toward 
the advancing head of the originalc 
fire. At, this point, the main fire 
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irill ba tulttd. GrMt daugc and loff of 
liv«i and aqulpMnt wmj rafult whan backflras 
ara laproparly axacutad* 

Artificial Barrltrs 

Artificial flra barrlarf conflat of 
roada> hlgbvayft furvay llnaf> poyar llnas> 
or any othar aanaada barrlarf that will 
* la^ada tha prog^aas of tha flra* Spaclflc 
llnaa aay ba cut for praVanting th^ apraad 
of flraa pravioua to tha tlaa of outbraak* 
Flra braaka, thosa wumada obftadaa fbmad 
to atop tha spraad of a flra In a cartaln 
araa, tha tisa of tha flra» mft ba at 
laast tWlea as vlda as tha halght of tha 
^aurrodndlng natural eovar fuals In tha 
araa to pravant falling materials froa 
igniting fuals on tha othar sida* Thasa 
flra braaka ahould ba elaarad to confora 
as nearly as posslbla vith tha ridge 
llnaa and to connect all natural ai^d 
artificial flra barriars, thus forming 
one continuous obstruction to tha prbgrass 
of tha flra* Ona.of tha most affactlva 
barriars to tha spraad . of a natural covar 
flra that you can craata in a vary short 
tiaa and with llaitad aquipmant is the 
backilira* 

Natural Barriers 

Natural flra barriars consist of lakas, 
rivars> craeka» dasarts» rock forMtions» 
and bara ground area* Thaaa natural 
barriars will halt a jutural cover flra 
that buma up to thas* Tour Job than 
la to control tha flra and for'ca it to 
bum into such areas* This la normally 
dona by tha usa of artificial barriars 
and flra braaka* 

PIONEER TOOLS 

Tha tools normally usad to fight 
natural covar flras ara plonaar handtools* 
They Includa chopping tools* scraping 
tools I and digging tools * 



Chopping Tools 

Chopping tools ara« most commonly 
usad by forast flrafightars for gsneral 
chopping work* 




Figure 7. DoubU Bit Ax€. 

Double Bit Axe 

Tha adga of 'ona bit may be^kept 
ralatively sharp for smooth cutting* 
%(hlla tha othar bit may ba usad for 
chopping roots or matarial on tha ground* 
Saa flgura 7* 





Figure SingU Bit Ax€. 

'Single Bit Axe . 

Tha slngla bit axa', flgura 8» lii 
particularly usaful in mop^up work* ' / 
whara tha head sarvaa vail in knocking 
stumps > logs I and othar heavy fuals 
apaA* In- tha hands of unskillad man, 
tha axas, ragardlass of tha typa, must 
ba usad vith utmost cara to insura maximum 
safaty* 




,^igu3f S,' Putatki Toot, 
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Pulaski Tool 

This is actually a coabination tool» 
which' has features of both the axe and 
the aattocky and is thus suitable for cutting 
and digfinSi fi|ure 9. The tool is excellent 
for cutting Mieil trees. This is a 
yell^baianced tool using a regular double^ 
bit axe handle. , 




Figure 10. Bruah Hook. 
Brush ^ok 

This is a good tojl» figure 10 » for 
cutting snail trees » brusK» heavy weed grovth» 
etc.^ When necessary, it can be used for 
chopping heavy aaterial, but an axe is 
preferred for this type work. This type 
brush hook is sharpened on the* inside 
of the curved portion and along the continuing 
adjacent straight edge* Usually the point 
is left unsharpened as a safety precaution. 



the blade* is sharpened* Maximm safety 
precautions nust be exercised when using 
this tool* *^ 

Scraping Tools 

These tools are used primarily {or 
noving and scraping ll^ht fuels directly 
on the xround* 




Figure 12. Brush Rake. 



Brush Rake * * • 

* 

This tool, shown in figure 12, ^ 
is especially adapted to fire line raking 
and curring in light brush* The tool 
weights about four pounds* Other. types 
have a scraping blade aade on the top 
of the rake similar to the'KcLeod Tool* . 





Figure 11. Scythe. 



Scythes 



The scythe, as shown in figure 11, 
is used for cutting grass, weeds, grains, 
etc* Only the inside curved portion of 




Figure 13. 
McLeod'Toof* 



MoLeod Tool. 



This tool is a conbination heavy 
duty rake and hoe, designed for cutting 
matted brush and heavy grass and for 
general rake work in neditSm cover* See 
figure 13 I It is best suited to soil 
conditions where rocks and snail shrubs, 
such as huckleberry, are not too abundant* 
The tool is about 11'* wide and i^ equipped 
with a 48" handle;^ 
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Figure U. iMak or Broom Rake. 
L^af or Broom Rake 

Various typat of 1m£ or broon rakss 
ara uaad In fir* llni' construction. Brooas 
srs ussd to Bovs light fuels such as hardwood 
laavas» Whare.Uttla grass or brush Is 
Involved • rigura 14 shovs ons type of ' ^ 
Mtal broom, for heavy duty sweeping or ^ 
gating out fifes. 

- — . fe 



Figure 25, Beater. 



Beater 



Beaters (figure 15) are used nalnly 
In fire suppression « working best In light, 
grass or grain fields. The beater ordinarily 
Is laid on the fire edge and noves 
progressively along the line. Hard swatting » 
especially In a vertical nanner, should 
be avoided as this tends to spread the 
fire^ 

Digging Tools 

These tools are used primarily to 
get below the surface of Che ground. 




/^Figure 16. ' Shovel. 



Shovel 

Figure 16 shows the long handle, 
round-'polnt shovel that Is most cooaonly 
used for suppression work. It Is quite 
coomon to sharpen one edge and sometimes 
both edges of the blade t:b make the 
shovel function better cs a 'scraping 
tool In creating a clean fire break* 




Figure 17. Piak Mattoak. 
Pick Mattocks 

The mattock, figure 17, is used 
for digging. The vide blade Is useful 
In loose soil, while the pick may be 
used In rocky or exceptionally hard 
soil. 



Figure 18. Peavey or Cant Tool. 
Peavey or Cant Hook 

Peavles or cant hooks are used, 
for turning and moving large logs, 
figure 18. 




Figure 19. Book Pack Water Extinguiaher. 
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SRECIAL EQUIPMENT 

Back-Pack Ext1ngu1$htrs^ 

This cf tlnguishsr is dssigntd for 
brush and gr*** f irss snd ochsr spscial 
uses, figure 19. The tank Is carried 
on the back of the operator. The extinguisher 
has a tronbone-type puep at the end of 
the discharge hose. It^ls operated by 
■oving the sleeve on the puap back and 
forth. The capacity is five gallons » 
with water as the extinguishing agent. 
The operator can spray a stream of vrter 
•30 to 40 feet. 

Portable Pumps - 

These are puaps that can be carried 
by two or four uen and set up at a source 
of water so that vater can be pusped directly 
to the fire through hose lines. There 
are two general classes of portable puaps, 
so«e powered by a two-cycle, and some 
by a four-cycle engine. Generally, they 
are single-stage centrifugal pu^s. 

Hose 

<> 

Hose used in natural cover f irefightini 
coMS in two sizes. These sizes are 1** 

and 1-1/2" and are tised in conjunctiion 
1th the portable puaps. 



echanized Heavy Equipment 

Heavy equipaent, such as plows, drags, 
kraders, bulldozers, and treu'ches are 
ised primarily to clear wide strips of 
/bare sell in the path of an oncoming fire. 
/Use of these large aechanized pieces of, 
jequipaent surpasses all other ^thods 
of fire line and fire break construction 
In heavy forest fires. . Howevef , they 
I require costly equipment Co move tham 
to a desired location, and in many cases, 
unless improved roads are available, they 
cannot be brought into use at all., 

530B and the A/S32P-8 F1ref1ght1ng Vehicle 

When the Air Force becomes involved 
in fighting natural cover fires, whether 
on base or for mutual aid in the surrounding 
community, we; lise the 530B and the A/S32F- 
8 pu^rs. The 530B pumper has a 6 X 
6 (six wheels on the ground and six wheels 
drive) military chassis. It holds 400 
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gallons of water and can easily be 
equipped with handtoola. 

The A/S32P-8 pumper has a 4 X 4 
chassis; it carries ,600 gallons of 
water and 55 gallons ^f foam« Both 
pumpers are very mobile over rough 
terrain making them very effective 
for natural cover fires. 

ControJI 

Fire control can best be defined 
as: "Reducing or retarding the rate 
of burning." 

Extinguishment 

Dirt (mineral soil) is the most 
common extinguishing agent because 
it is the most abundant agent vhere 
you may be fighting fire. Extinguishment 
is the complete elijaination of the 
fire. 

METHODS OF FIGHTING NATURAL 
COVER FIRES 

Sectional Method 

The sectional method of firefightlng 
is best used -against a slow moving 
natural cover fire. In the sectional 
method, a unit of men is placed in 
a specific section of the fire line. 
A unit of men thus placed has full 
responsibility for all firefighting 
efforts in that section. Its mission 
is to stQp the forward progress of 
the fire, extinguish it at the fire 
line, perform mop-up operations, and 
execute any other action necessary 
to assure complete control of the fire. 

One Lick Method 9f Firefighting 

In the one lick method of natural 
cover firefighting, a unit of men is 
placed on the fire line and. work in 
a specific direction. One or more 
men in a'^mit might knock down the 
hottest portions of the fire with backpack 
extinguishers, when they are available, 
and procee<;t along the flank of the 
fife. Behind the initial unit, men 
pass through with axes, mattocks, or 
other to<^ls; each man taking one "lick" 
with his specific tool at the fire 
or at^ constructing a fire break. For 
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•xuplAft th« men with ax«t, who ar« kroupad 
tos«th«r, nay encounttt; a mil trea directly 
In thm path of tha f ira. , The f Irat nan 
would awing onca at the baae of ,tha ^ 
traa and nova onward. If the fir at man 
f alia to coaplataly aavar the tree from 
Ita baaai the aacond nan would strike 
tha trja In the aama apot. Severing the 
traa» the aacond van would apve on. ^ If 
It la unnaceaaary for the third nan In 
line to naka a atroka or ''lick" at .that 
particular point, ha would throw th^. 
tree from the path of the fire ao that 
it would not. become Involved in the fire. ^ 
3ehlnd the axeman would be several men 
who should be forming a fire break with 
their tools. ^ 

Direct Method of Attack 

The direct method of at'tack la very 
effective againat natural « cover firea, 
but'ahould be attempted only when 'you 
ar^ involved with a moderately hot fire. <^ 
If the fire is extremely hot or very ^ 
feat running (theae two conditions ususlly 
go together) » doaa approabh to the 
fire might be impoaaiblv. and y<(ty dangeroua. 
Either the aectlonal or "one lick" aethod 
of personnel organization can be used 
to attack the fire directly. 

lou ahould approach on the flanlfs 
of the fire using lAiatever extingulahing 
equipment is available to combat the 
fire. By extinguishing the flanks, of 
the fire» you force the fire to turn 
away from ita natural path of apread . 
in front of the wind. Since the fire 
is no longer moving directly with the 
wind» it will start to lose aome :;f ita 
spread and heet* As you continue to. 
turn the firs by extinguishing the flank, 
eventually the only direction of travel 
available- to the fire la* against the * 
wind* At thla point, the fire la at ^ 
auch a disadvantage' that total extlnguiahnent 
is relatively eaay« 

Indirect Method of Attack 

The indirect method of attack la 
effec::lve on all typea of firea. It 
is most effective, however, for use agalnat 
very hot or feat running firea when doaa 
approach to the fire erea by firafighting 
personnel la impractical. Thla method 
of natural cover fire control entaila the 



uae of fire breaks or barrierf , both 
natural .and artificial, to stop the 
progress of the fire^ 

Self-Protection (Safety) ' 

When fighting natural cover fires, 
' you must be constantly aware of the 
dangers f^resent to you. All nonessential 
personnel in the fire area should be 
warned^ of the danger and evacuated . 
Buildinga endengered by the fire ahoul^ 
be examined for occupants that need 
to be ex acuatad. Thla will reduce 
the life h«^^«rd for the occupantafand* 
for you aa well, aince you will not. 
then be forced to refiirn latter in m * 
attempt to reacue avch paraona. You « 
should alwaya be on the alert to keep^, 
youraeif from beetling trapped by the 
fire. Natural cover firea can move • ' 
at extremely fast i'peed. If it appet^rs 
that you might become trapped by a fits ' 
^ or if you find youraelf ' aurroiinded 
by a number o^ spot fires that are 
cloklng in, you ahould try to, find 
'some sort of refuge. Rivers, stfeaSis,' 
lakes, fire breaks, ind guli^ya offer 
f relatively aafe refuge from the heat 
of an approaching ""f Irr. If you are ^ 
trapped by a fire or if you find youraelf 
ahead of a fast moving fire and no 
refuge can be found, there is one "laat 
chance" acticm 'that you could take. 
By lying. face down on the ground and 
covering your head with your coat or 
ahlrt (wetted if poaalble) you can 
escape most of thi fire h^at* Then, ^ 
when the head of the fire approaches 
and the. heat becomea too intenae, you 
can try running through the head df 
the fire to the burned out area behind 
it. If the vegetation la not too thick 
or the. head of the fire too wide, you 
atand a good chance of eacaping thla 
way. Remsmber, this is a 'laat chance" 
action* You ahould make every effort 
to avqld a aituation that would call 
for^auch action. One of the most Important 
self --protection 'thoughts to keep in 
mind when fighting a natural cover 
fire la your location in relation to 
fire travel. As an example,, never 
attack a natural cover fire when approach 
neceaaitatea Jtravel in a draw, valley, 
or canyon* If the fire cannot be stopped 
or if -the wind direction and apeed 
were to change, you could very quickly 
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ftnd 3rdur»«iv«i facing an approaching fira 
haad with ho placa to go* 

Patrol and Nop-Up 

Onca the f Ira, In one sector li; under 
control, you ahould make proyi«lon« to 
•prevent the fire froa junqilng the fire 
line or relgnltlng. To do this va place . 
»en at Interval*. along the fire line. 
Then ve equip thta vlth shovels, backpack 
extinguishers and.other available equlpuent 
t;o protect tha area and assure that the 
fire will reuln under control. SMch 
« group of firefighters on patrol can 
cover an area for several hundred yards 
outside the fire line, searching for spot 
flraa and extinguishing then promptly 
upon detection. If the spot fire Is large 
or cannot be controlled, help should be 
suononed before a conflagration evolves. 
Uhen the entire fire line iso^'under control 
and all progress of fire heads is stoppad, 
isopping-up procedures should.ba started. 
These include the extinguisiiaant of every 
.spark or eabar in the fire area, because 
burning nbers, saoklng logs, or burned 
foliage aay flare up with the first gust 
of wind./ Mop-up is bast accomplished 
by working, one strip or band of tha area 
at a tine. A band extending a certain 
distance inside the fire line la mopped- 
up first. Then, other bands of specified 
widths are covered successively until 
the entire burned area has /been "covered 
and the last spark put out/ 

qUESTIONS 

Answer these questions on a separate 
sheet of paper which will be given to ' 
your instructor for correction and evaluation. 
Do not write Inl thia booli!. 



3. The point where the fire is. 
usually near the origin is called the 



All portions of fire betwaen. 

and tall are called 

the ^ . 

5. If the tallast timber is 100 
feet, the fire break should be 
f««t wide. 



6. Rivers, lakes, creeks, and 



bare .ground are called 



barriers. 



J. 



1. The (four types of natural cover 
'fires are \ j 



I 



and 



fires, 

i fires, 

fires. 



fires, 



2. The fire 

point where the fire is 
fastest. 



is the 
the 



7. Roads, highways, and manmade 
barriers are called ^ barriers. 

8. The different methods of fighting 
a natural cover fire are called the 
method, 

method, ^ 



method, and 
method. 



9. The method to use on a very 
hot- or fast running fire using fire 
barriers is called the 



attack. 



10. The 



is best used against a slow moving natural 

cover fire. 

11. , If a unit of men is placed 
on, the fire line acd work in a specific 
direction this is called the 



method. 



12. If you have turned the direction 

^'f i_.<'f the fire so the 

only travel available is against the 
wind, then you^have used the 

1 . method of attack. 

13. Fire control can best hi' defined 
or 



the rate of burning. 



14. Tools normally used to combat 
natural cover fires are called 



REFERENCE 

1. AFR 92-1, Fire Protection Pro^qram .^ 
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Ait Frbttctlon irttch 
Chtautf AFl) Illinois 



MISCaLANEOUS FIREFIGHTING 



OBJECTIVES 



to: 



After cospltting thi« itudy suide and yot»r cl«««roo« in«truction», you will bt able 

1. Identify principles involved in wUc#li«neoue firefighting. 

2; Identi^. the principles involved in verioue nethode of controlling end 
extinguishing aiecelleneous fires* 

3. Identify principles related to the tools and equipment used in Miscellaneous 
firefighting. 



INTROOUCTION 

TYPES OF MISCELLANEOUS FIRES 

Stnitary Land Fill Fires 

There are basically two types of 
land fill fires vhich are ■unicipai duaips 
and land fill areas* Municipal duaps 
are for disposal of class "A** coabustible 
M.terials only vhere burning is allowed 
under ^ntrolled oi ideal Conditions* 
Land fill areas are for land If ill purposes 
only* Class "A'* materials are the only 
type of aaterials disposed of in^his 
area and burning is w)t allowed* This 
is the best method of disposal because 
there is no burniing and there vili ba 
no pollution involved* 

Control and extinguishment of sanitary 
land fUl fires will ba by the use of 
fire breaks or barriers* The most common 
extinguishing agent will be water or water 
fog and the secoadary agent will be earth. 

Duropster F1 r^s 

Dumpsters are located in access areas 

around buildings* They are for limited 
storage of class "A" tuLterials only* There 
is no burning allowed » but if a fire should 
occur it should be extinguished with water 
in the^form of a water fog stream or a 
total saturation of the dumpster* 

Vehicle Fires 

Almost ail vehicle fires originate 
on two systems » the fuel system and the 
electrical system* The main hazard in 
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fighting a fire involving the fuel 
system would be an explosion* * You 
would extinguish this type of fire 
with carbon dioxide (CO^) > foam or 

dry chemical* Vhen combating a fire 
involving the electrical system^ your 
main hazard would be the possibility 
of shock* When* fighting this type 
of fire, you would want to select an^ 
agent which would notj' conduct electricity* 
The only type of^ agents you could use 
would be carbon dioride, or dry chemical* 
You should also guard against explosion 
of the gas tank due to expanding vapors 
by cooling the gas tank with water* 

Electrical Fires 

There are two types of electrical 
fires which we will be concerned with, 
these are motors/generators and transformers* 
You have two main hazards Involved 
in this type of fire* They are shock 
and explosion* You will again want 
to select an agent that will not conduct 
electricity* There aire only two types 
of nonconductive agents, these are 
carbon dioxide and dry chemical. Tou 
nay also use a straight stream of water 
applied in a whipping motion to extinguish 
these types of fire* 

Agricultural Fires 

Agricultural fires are fires which 
involve grain fields, grain storage, 
or hay storage* In grain storage, 
type of fire, we will be mainljr concerned 
with the hazard of explosion. We can 
combat this type of fire by using 
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th« dlr«ct or Ixidirftct Mthod of flrtflghtlng 
Our priury ftxtlnculahlng «g«Qt will bt 
vattr and th« stcondary will bt tarth. 

TOOLS AND EQUIPMENT 

Thtrt art naay tools you will ba 
eoaearnad with la •isealianaous type 
flraflghtlng* Tba proptr cara and 
mlntaiumca of 'toolv la an ;tMportant safaty 
factor to tha Indlvidtial ualng It aa vtll 
aa to tha paraonal vorklng around him, 
Tha Individual vho la ualng tha tool 
haa tha rasponalblllty of tha proptr 
■alntanaaea and upkaap for tha tool ha 
' la ualng at that tiaa. XT IS NOT THE 
lESfOirSIlILITT OF TBE CUV CHIO. Hara 
la a list of tha toola vhlch you will 
ba ualng to fight mtscallanaoua flraa; 
and thalr propar uaaa. 

Axes 

Thara ara two typaa of axaa which 
you will ba ualng. Thay ara the alngle 
bit aza and tha doubla bit axa. The 
doubla bit an haa two adgaa/ ona la 
kapt aharp for cutting and tha othar 
adga la kapt dull for chopping. Tha 
alngla bit axa la uaad for chopping purpoaaa 
only. Whan ualng an axa^ a conatant 
V awaranaaa of aafety by tha uatr ahould 
ba practlcad at all tlmaa. 

Shovel 

The i^oval la a hand tool which la 
uaad to apply tha stcondary cxtlngulahglng 
agant» earth, to a mlacallaneoua type 
fir a. 

Spanner Wrench 

Tha apannar wrench la uaad to ahut- 
off natural gaa llnea to a burning atructure. 
It la alao uaad to tighten or looaen 
2->l/2-lnch hoaa couplings and for prying 
door a and wlndowa. 

P1ke Poles 

Tha pike la uaed to separate burning 
natarlala or pull unbumed materials, 
from a fire area. Example would ba to 
aeparata hay during a hay stack fire. 



Rakes 

Wa have two typaa of rakaa which - 
ate tha flra raka or tha leaf or broom 
raka. lakaa ara basically uaad to 
dear f Ira braaka of light matarlala. 

Bolt Cutters 

Bolt cuttara ara a flraflghtlng 
handtool uaad to maka forcible entry 
or remove obatadea which might atop 
flraflghtera from performing auppraaalon 
tactlca. It la particularly faat and 
affective In cutting locka> bolta, tubings 
and certain alsa wlrea and cablaa. 

Claw Tool /Crow Bar and Door Opener 

Theae ara toola which are uaed 
for forcible entry Into locked or jammed 
doora and windows. Pfloaary use of theae 
toola la prying. 

SUfflARY 

Mlacallaneoua flraflghtlng have 
no set procedures and cannot be preflre 
planned to give flreflghtera an Idea 
of how to fight or combat flraa of Chla 
nature. .The aenlor firefighter on the 
acene at the time ^f a mlacallaneoua 
fire aeta up procedurea according to 
tha claaa and nature of the fire. 

QUESTIONS " 

Answer theae queatlona on a aeparata 
sheet of paper whl6h will be given to 
your Inatructor for correction and evalutlon. 
Do not write in thla book; 

1. You will, follow 

procedurea in combating 
flrea, according to 

J . and of fire. 



2. fires" are fires 
of types that cannot 

be planned. 

3. Upon arrival It takea 

and on the senior" 

firefighters part to safely attack and 

flrea of thla 

nature. 
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4« Thtr« $xm bMicAlly 



tjfn of Ittd fill fir4«» ifbich «r« 



5. 



If thm «Mt Mtijfactorr Mthod of dlspoMl 

b«c«uM itmrm is no ao th«rt 

!• oo ^ iavolvod. 

6» ^ and 



of oaniurj Ind fill firat vUl ba hj 
tha ua« of and 



7* DMpatara ara loeatad in 



around 



buildinta/ Thay ara for 



of claaa 
Mtariala. 



S. Most yahicla f iraa 

in two ' vhich ara ,tha 



and 



9. In alactrieal firaa» you hava 
nain typaa. Thay ara 

^ and ____ 



10. igricttltural firaa ara firaa 



nhieh. inrolva 



atoraga or 



m will ba 



With this typa of fira 

^ with tha 



U. Tha 
uaing tha ._ 



of 



who ia 



has tha 



and ____ 
ia uaing. 

12. Tha 



for tha propar . 
, ifor tha tool na 



iaan 



vhich ia uaad to apply 



tha axtinyuiahiing agant, that ia 

^ • to 

typa fira. 



13. In auMMrising, 

firafighting haa no 

procadura and ia no 



- to giva firafightara 
an idaa of how to or 
firaa of thia 



REFERENCE 

1. AFH 92-1, yira Frotaction Protraa . 
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MODIFICATIONS 

3/-^^ of this publication has (have) been deleted in 
adapting this material for inclusion In the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and technical Education/' Deleted material involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriat 
for use in vocational and tethnical education. 
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OPERATION AND SERViCINfi OF PORTABLE EXTINGUISHERS 



OBJECTIVES 



to: 



Af t«r coiqplttint thl» studr guids and your clMsroca ittstxuctloM, you will be able 



i' Impact a portable fira axtinguiahar. 

2. Identify proceduraa for repairing or replacing parts on extinguishera. 

3. lecharge axtinguiahera using workbook checklist. 

Psrform an operational test on extinguishers by completely extinguishing a fire* 



INTRODUCTION 

Fire axtinguiahera ere portable, 
hand-operatsd appliances having a liaited 
capacity. They ere provided for emergency 
use to Control or extinguish a fire in 
ita beginning or incipient' stages* The 
proper use of these extinguishers on the 
early atagea of a fire can prevent the 
loss of life and excessive property daaage* 
Of course, these extinguishers oust be 
in a location tht is readily available 
and they auat be capable of extinguishing 
the fire. 

INFORMATION' 

. TYPES OF EXTINGUISHERS 

The fire protection organization 
la responsibile for inspection and 
maintenance of fire extinguishers. Each 
typa of extinguisher is of value but no 
one typa ia equally effective on all 
daaaea of fire. The types widely used 
in the Air Force today will be covered 
in thia study guide. They ere: 

1* Water (pressurized). 

2. Foam. 



3. 



Carbon dioxide (CO^)* 



4. Dry I Chemical. 

Prassftrlzed Water Extinguishers, Figure 32 

In the Air Force today, the preasurized 
water extinguisher is feet becoming the 
rule instead of the exception. Today, 



the 2*-l/2 gallon pressurized water 
extinguisher has practically replaced 
all other sizes previouslji^used. 

The pressurized water extinguisher 
will discharge water 30 to AO feet 
for effective uae on claas "A" firea 
only. The forces used to expel the 
water are either 100 pei of stored 
air pressure or 100 pei of dry nitrogen. 

ISSPECTIOS ' Aim HAINTSNAJ9CS FROCEWRES. 
Monthly inspection of the pressurized 
water requires a complete visual check 
of the outside of the extinguisher. 
The pressure gage should read 100 psi 
without any physical damage. The pin 
and seal should be Intact and secured 
eround the discharge lilver. The hose 
and nozzle assembly shoiild be free 
of obstructions, cracks, and/or dry 
rot. The outer container or tank should 
be free of rus^, cracka in aeeos or 
dents. The instruction plats, head 
end nozzle -holder must be, the designated 
parts for the particular extinguisher 
and the hangar assembly iiicact. 

Annual inspections require the 
same visual check as the moiithly inspection 
including an operational check which 
meana diacharging the contents under 
pressure. Once the dischargs Is complete 
the extinguisher must be cleaned, refilled, 
recharged and replaced to the desired 
location with a new copper wire and 
lead aeal around the discharge lever. 

WHTERIZATION. When the pressurized 
water extinguisher ia exposed to extremely 
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WATER 

Stored 
Pressure 





tlwi Ml 3) l in f fi 4) dlMlMTf* hmt 5) 



Figure 32, Itater Stored Pveaaicre Extinguisher. 
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COMPRESSED 
GAS 

Carbon Dioxide 




lAFETY OtSC 

CARRYINO 
HANOUe 




flwWtw- arai I) i*m4 iMI, 3) InttnwtfM ^ 
•Mrf Mdliia daaifi far dhclMirt* hwn, 3) 
(mm,- 4) dlwlMrt* imn, 3) m«*Um«Im dlt- 
efcwf. lam and earry<n« fcwi^, «) lacUaa 
Hnfl pta, 7} tiplimi twba, and I) variat<a<i 
tha MKtwa diMMa wait wMekNliM a laalai 
bMNed af llaslUa tkU. _ 

33. Cca^bon Dioxide Extinguisher, 
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cold tMp«r«tiirM^ an ntl^ftMM Mgmt ^ 
't9 npmi^d. Xaloy U th« Ii4ui4 agt&t 
UMd to pr«v«it thm votor fras froosing 
At t«iq>oraturM botvoon 32* to 6*f. 
Xwp«rmtur«s bolov 0*f , Ulof is addod 
¥ilh dry nitrogfo.M tho oxpolUag prcMur«« 

Carbon Oixodt (COg), Flgurt 33 

tho COg oxtinfttlshors found in tbo 

Air Tor^ ^ongo from 2 pounds to 100 pounds 
vith 13 sad 50 pound sisss baing ths «ost 
coanott. Tha 15 pound ia a portabla typs 
hand aztinguiabar, with tha 50 pound baing 
a uhaal typo. Tha axtinguiahar conaists 
of a. saaalsss staal eylindar containing 
liquifiad carbon dioxids. At roo« taaporatura. 
carbon dioxlda oxsrts a prssaurs of 800 
to 875 psi in tha axtinguiahar. Thia 
^ intamsl prassura axpsls tha liquid carbon 
diozida.svhieh turns to a vapor, i«han it 
CMM in contact .with, sir/ Spacinl coasidar<- 
ation auat ba givan to tha sf f setiYa ranga of 
thasa «actinguiahars» bscauaa it ia only 
thraa to tight fsat (uhich is ralstiTOly 
short coiiparad with othar portabls fira 
asdtinguiahars) • This axtinguishar vill 
ba ussd on claaa 'V f iraa and "G" firas 
bscauao carbon dioxida doas not conduct 
alsctricity. 

Caution; Bacausa of tha -110 *F 
tasparatura vhan dischsrging this 
axtinguishar » apacial conaidaration 
wist tin givan to oparatiag procaduras, 
or frostbita nay occur. Whan usad 
in confinad apacas^ aaphyxiation 
co\ild occur. 

INSPSCTION MD MAINTS9ANCE FROCEDURES . 
Monthly inspaction of tha carbdn dioxida 

axtinguishars should includa .chacking 

tha vira and load saal to' inaura that 
tha saal is intact and tha plaatic saal 
to aacartaln that tha saal ia in placa 
on tha prassura ralsaaa diak, slso chack 
tha axtinguishar 's location to insura 
that it is not subjact to. high taapsraturas 
or in tha dirtct rays of tha sun and tha 
boss for datarioration or vasknass, and 
tha horn for daasga. If tha vira and 
load s«al or tlia plastic saal is aissing, 
woightt rachargs (if nacassary) and rasaal 
tha axtinguishar. 

AnniMl inspaction of tha carbon dioxida 
axtinguishar should induda a conplata 
visual inspaction and vaigbing of tha 



axtingttiahar to insura a full chatga. J 
An axtintttiahar should ba rachargad ^ 
if it falla balov lOX of its ratad 
capacity. 

CSARGOG fSOCSDURSS. Carbon dioxida 
axtinguiahars say ba chargad by conarcial 
charging plana > tranafar puaps^ bypaas 
f.illing unita» or dry ica convartars. 
Tha axtinguishars should ba rachargad 
aftar uaa^ and Whan thay fall balov 
lOX of thair ratad vai^t capacity. 
Kacharging aust ba dona only by qualifiad 
parsonnal. SxtrMaly high prassuraa 
ara ancountarad and avaxy cara wat 
ba takan to inaura sacura connactions, 
sdaquata valvas, and safa practicaa. 
For additional inforaation regarding 
charging of carbon dioxida axtinguishars, 
raad AFR 92*^1. 

WINTSRlZATIOg FBOCSmES. Carbon 
dioxida axtinguishars- do not noraalXy 
raquira vintarisation. Tha axtinguishars » 
howavar, ara subjact to a raduction 
in prassura vhan tha ta^paratura drops. 
All carbon dioxida axtinguishars to 
ba oparatad at tanparaturas balow 0*F 
and all airboma carbon dioxida fira 
aactingttiahing cyliiidars .should ba vintarisad 
by adding 200 pai dry nitrogan to tha 
carbon dioxida. With tha addition 
of dry nitrogaut tha axtinguishar is 
sarvicad to oparata through tha tasparatura 
ranga of minus 65 *F to plus 160 *F. 
Dry nitrogan ia not affactad by haat 
and cold aa is carbon dioxida and it 
providas additional prassura for axpalling 
carbon dioxida in tha eylindar. Tha 
eylindar saf aty disk vill not blow 
out balovl60*F; thua, tha axtinguishar 
vill op^drata at high> tasparaturas vithout 
dangar of eylindat diseharga. Dry 
nitrogan should ba addad to tha eylindar 
baing chargad for axtrana taaiparatura 
oparation (ragardlass of. sisa) until 
tha prassura-is 200 psi ^t 70*F or 
corrasponding prassuraa for othar 
tasparaturaa. 

Foam Extlngulshar (2-1/2 Gallons) » ' 
Figura 34 

Tha foaa axtinguishar is usad 
on class *'B'' firas. Tha 2*«l/2 gallon ^ 
fosn axtinguishar has an outar ehaabar 
consisting of a solution of sodiua 
bicarbonata nixad vith vatar and sn 
innar chanbar containing aluaihua sulfata 
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FOAM 





Figure 34. Foam Extinguisher* 



mlxtd with wattr* To optrate this 
extinguisher it oiutt be Inverted » allowing 
the contents of theee two chamber to mix, 
Thle nixing cauaea a chemical reaction, 
forming a carbon dioxide gaa which la the 
expelling force and diacharges the agent 
30 to 40 feet, k lead atopper aeated on 
the inner chamber preventa the normal 
mixing of theae two chemicala. Caution 
ahould be taken when using thla extlngulaher 
as foam la a conductor of electricity. 

MOliTHLY INSPECTION. Thla includea 
checking the nozzle for stoppage, the hoae 
for damage or deterioration » and the tank 
for any signs of weakneas or damage. At 
thla point » one should keep in mind that 
the mixing of these chemicals forms pressure, 
and any damage to the tank Itself would 
cauae a dangerous situation; that being 
the poaalbillty of the tank itself 
rupturing. . 

SEMIANNUAL INSPECTION. Thla conalata 
of all the procedurea llated in the monthly 
inapectlon plua removing the threaded ring 
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cap and Inapectlng the quantity and 
quality of the chemicala in both chamber a* 
At thla time, be aure to check* the 
lead atopple on the inner chamber for 
freedom of movement and alao Inaure 
that the aeallng gasket la not worn 
or damaged in any way, therefore » you 
would be making a complete check of 
internal parte » replacing if neceaaary. 

ANNUAL INSPECTION. Thla consists 
of a complete visual and operational 
check r replacement of defective and 
damaged parts and reaervlclng the 

extinguisher. 

CHARGING PROCEDURES. The foam 
extlngulaher will be charged in accordance 
with the manufacturer's apeclf ications. 
The chemical contents will come in 
two separate packages marked "A'' which 
is aluminum aulfate for the inner chamber » 
and ''B'* which is sodium bicarbonate 
for the outer chamber* Both chemicals 
will be mixed separately in clean contalnera* 
Package ''A'' will be mixed with 2-1/2 



ERIC 



11 



0 



Figure 35. Dry Chemical Extinguieher. 



pints of hot water (approxlMttly 150*F) 
and package "B" with 1-3/4 gallons of warm 
water (approxlnatiely 110*F). Mixing of 
these chemicals" at temperatures hotter 
than those recommended will cause a breakdown 
rendering them ineffective. Upon completion, 
the lead stopple will be replaced, the 
gasket checked, and the ring cap aecured 
in place. 

wmTERIZATm. Winterization of this 
extinguisher ia not possible as the addition 

any anitfreezc solution will break down 
the chemicals, causing them to become 
ineffective. This extinguisher will be 
placed in heated areas where there is no 
possibility of freezing. 

Dry Chemical Extinguisher 

Dry chemical extinguishers comes in 
sizes of 2-1/2 to 30 pounds. This 
extinguisher will be used on B&C fires* 
Discharge reach under normal conditions 
will be from five to 20 feet« Discharge 



time under normal conditions is 10 
to 25 aeconda* Figure 35 shows a dry 
chemicsl extinguisher. 

OFEEATim PRINCIPLE. The chemical 
compound in dry chemical extinguiahera 
conaiats principally of aodium bicarbonate 
or potasaium bicarbonate, which has 
been chemically proceased to make it 
moiature reaiatant and free-flowing. • 
This compound is discharged under prfaaure 
end directed at the fire. 

The extinguisher may contain a 
cartridge of carbon dioxide or nitrogen 
gas, either inside or alongside the 
main container to expel the dry chemical. 
When the pressure ia allowed to enter 
the main cylinder, the dry chemical 
may be expelled upon opening the shut- 
off nozzle. Some extinguiahera are 
pressurized with inert gas or DRY air 
and do not have cartridge^. 
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*f* ^••^f^ to bft earriad to th« flrt haad-optrattd appllucts having t 
and, to «Mt 'b« optrattd la aeeordMct capacity and ara uaad 



ijlth laatruetloM uhlch ara prottlnant 
OQ tha astlatttltliar. In tlia eaaa of cartrldga^ 
oparatad aictlasulahara, ralaaaa of tha 

la tha eartrldM praaaurlxad tha dry 
ebasical chaiAar and axpala tha dry chaaical. 
Tha dlacharga la ^oatrollad by a ahutof f 
Talva. Vlth a praaaurlsad dry chaalcal 
axtlasnlahar, both tha dry chwlcal and 
aspallaat ara atorad la a alngla chaabar 
aad tha dry chaalcal wy ba axpallad by 
opaalas tha axtlagulahar valva. Ulaaaa 
of tha astlafolabar valva provldaa a ahutof f 
faatura. la althar caaa,^oparatloa axpala 
a cloud of dry chaalcal fro* tha noxxlaa. 
to fltaa la flambla Uqulda, tha dlacharga 
ahottld ba dlractad .at tha baaa of tha 
flMaa. -Baat raaulta ara obtalaad by 
^attacfclag tha naar adga of tha f Ira and 
mgraaalag forward aorlag tha noxxia 
rkpldly vlth a alda-to-alda awaaplng motion. 



on flraa In Ita 



ataga, 



\^SFBC7iai Am fUmSNANCS. Inapactlon 
Ineludaa chaeklng tha hoaa, nossia, and 
contalnar for cracka> laaka, and corroalon; 
tlghtnaaa of connactloaa batvaan praaaiira 
cartrldgaXaad axtlngulahar; and that tha 
pin aad gaa^ ara holdlag valva la poaltlon. 

A9MUAL. \Tha aaaual Inapactlon will 
lacluda a coapiata chack and oparatlonal 
taat of tha axti^gulahar. Xaaova apant 
praaauira cartridge* laaova cap froa 
aatlngulahar, chack axtlngulahar for daaaga. 
If not daaagad, atat^ racharglng procaduraa, 
laflU contalaar wlth"^ tha propar amount 
of dry chaalcal agant.X Kaplaca cap tlghtan 
cap. laplaca praaaura cartrldga with 
ona that la aaalad and h^ tha propar 
walght. If cartrldga la lVv2 ounca balow 
walght ataapad on contalnar^^ aalact anothar 
cartrldga. Placa pin and norxia In propar 
placa and aaal. \^ 

QUESTIONS \ 

Anawar thaaa quaatlona on a aaparata 
ahaat of papat which will ba glvan to 
your Inatructor for corractlon and avaluatlon. 
Do not wrlta In thla book. \ 



I. ' Tha 



\ 



Inapactlon and 
aatlngulahara. 



la raaponalbla for 

of f Ira 



3* Tha aoat coaaon vatar 
axtlngulahar la of what typa? 



4. On tha aonthly Inapactlon, 
tha praaaura In tha watar axtlngulahar 
ahould ba pal. 

5. ^ In axtraaaly cold taaparaturaa, 
tha praaaurlxad watar axtlngulahar . 

la wlntarlxatlon with 



ba 

of 



6. axtlngttlahara ahould 

rachargad If thay fall balow 

thalr ratad capacity. 



7. A CO^ 



'2 axtlngulahar la 
wlntarlxad by adding 



pal of 



8. To oparata tha foaa 
axtlngulahar, It auat ba 



9. During tha 



Inapactlon, tha foaa axtlngulahar auat 

hava a coaplata vlaual and 

chack. 



10. During tha aaalannual Inapactlon 
of tha foaa axtlngulahar ba aura to 

tha . 



for 



ot aovaaanta. 



II. Wlntarlxatlon of tha 

axtlngulahar la not 



poaalbia aa tha antlfraaxa aolutlon 

will ' down tha 

caualng than to bacone 



Inaffactlva. 



12. Dry chaalcal axtlngulahara 

cooM In alxaa of - to 

pounda . 

REFERENCE 

I. AFR 92-1, rira Protactlon Program ^ 
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MODIFICATIONS 



• ^^^^ /tf^"^ . this publication" has (Hcve) been deleted in 

adapting this material for inclusion in the "Trial Implementation of a . 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education." Deleted material involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriate 
.for use in vocational and technical education. 
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eROTECTIVE CLOTHING 



OBJECTIVES 



to: 



After co«pl.tia| thi« atudy r>ld« and your elMarooa InatructloM, you wlli hm «bl. 

♦ 

!• Identify J ln«p«ct end Mlatain protsctiv^ clothing. ^ 
2. Don protective clothing within tvb vlnutM. ^ * • 



INTRODUCTION 

In order to fight fires end perfors 
rescue efficiently end with Mxlwa tefety, 
the Alx Force flrt protection organlxetlon 
Issues two types of protective suits. 
They ere the structural protective suit 
used for protection egelnet nonul exposure 
to heat, flsMS, water, cold weather, 
and physical injury and the alwlnlxed 
special heat reflective suit used for 
protection against excessive radiated 
heat and flaaes, residtlng fro« aircraft, 
structural, alsslle and training fires. 
The special protective clothing further 
offers protective froa alpha and beta 
radiation, however, does not offer any 
protection froa gaaaa radiation. • 

INFORMATION 

All types of protective clothing 
are generallyUntended to be worn. In 
various conblantlona, over and in conjunction 
vlth noraal personal work clothing. This 
will deoend upon specific cllaetlc work 
and fire copdltlons. 

STRUCTURAL PROTECTIVE CLOTHING 
Protective Coat 

This is a 3/4 length coat of special 
water repellent, flaae retardant, duck 
outer cloth, with water repellent liner 
and rewvable inner liner. Special snap 
fastener are provided to enable quick 
hitch securing of the coat in place. 

Protective Trousers 

\^ 

These consist of an overtrouser of 
duck cloth and liner, slallar to the 
protective coat. The trouser legs are 



designed for rapid donning and to be 
vom over firemen's >boots. 3peclal 
waist flap and snap fastenings are 
provided to facilitate securing in 
place. Trouser e are generally worn 
vltli heavy duty quick hitch suspenders. 
Vhen not being worn, protective trousers 
ere normally asseabled over boots with 
suspenders arranged to peralt donning 
In a single weaent. 

Suspenders 

These are standard fire service 
suspenders. 

Structural Helmet 

This Is a special wulded plastic 
safety helaet with 'cushioned headstrap 
to provide fit and prevent iapact head 
injury* A chin strap Is also provided* 
to further secure the helaet in place 
under hazardous work condltlcme. In 
•QM cases, an additional rmovable' 
Inner liner with ear and back of neck 
flaps is provided. Thle helmet protects 
falling debris, contact with obetructlone 
and to soM degree against water and 
noderate heat reflection. 

Boots 

Knee high rubber boots will be 
■ade with steel arches end steel toe 
protection to safeguard the feet of' 
firnen engaged in any type of flreflghting 
activity. 

Gloves ^ 

SUndard gloves consist of conventional 
leather shells of aedlua duty type, 
with wool, cotton or other fabric or 
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^otlMr rubber or tynthAtic coattd llnsr, 
dsptndlng on condition tod personal 
prftf«r«nces« 

SPECIAL HEAT REaECTIVE CLOTHING 
(SEE FIGURE 36) 

Cnth Hood 

Th€ A-IB protective hood has been 
dMigned to provide a layimiw heat protection 
vhile cosbe^ting high teaperature fires* 
' The hood consists of four aejor components* 

- ,1. detacliable cover of an out^r 
shell of aluKlnized esbestos, glass cotton <^ 
cloth with neoprene coated fiberglass 
tintsrlining end a wool knit inner lining/ 
The cover is^ attached to the freae by . 
aeens of six snap fastsners. 

2. frsme with attached h^t. 

3* Thenaosettting plastic facepiece. 

'4* A cellulose acstate facepiece 
caver* . 

The fire protection helmet has an 
adjustable heed ban vhich has a variety 
of sizee* The freae is attached to and 
wivele on the helnet in euch a nenner 
that the folloving reeulte are accoapliehed : 

1* The facepiece has been deeigned 
to a. 180 degree arc curve for Mertwua 
vision and ^leerance for the noee end 
eyegleseee. 

2« -^^The-asecabled-hood' cen be-eaeily 
tilted -upward to-a- point i^ere-the-center 
of the bottom edge of the fraae will 
be out of line of vieion, projected froa 
the eyee at en angle of at least 30 degteee 
above the. horizontal plene, end fimly 
holde poeition after being adjusted * 

3* The* tightneee of hinge cen 
be adjusted. 

4* All attached and'adj«^tsd fittings 
have eufficient etrength and flexibility 
for their intended purpoees* 

\ 

5* Xafh helnet hae aii adjuetcble 
chin etrap. \ 



Special Htat Reflectlvt Coat 

The coat ie aebeetos and cotton 
herringbone tvill outer cloth with 
aluainuK coating. Fleae reeietent 
cotton corduroy collar, snap hook and 
D ring closure with protective flap* 
It hae eheeeeeloth quilted lining neoprene 
ru^*-er coeted nylon, taffeta interlining 
vie . fleaeproof aateriale* The. coat 
ia deeigned for rjes in high tei^erature 
'fires • 0 

Special Heat Reflective Trousers 

Ths troussrs ars aade of f leae 
reeietent and water repellent treated 
aebeetoe and cotton outer cloth. They 
have aluminized coated outeide quilted 
rayon tvill theeeedoth lining* flaae 
reeietent neoprene nibber coated interlining 
The troueere are deeigned for uee in 
high teaperature firee* 

Special .Heat Reflective feloves 

Gloves coneiet of a etandard leather 
pela glove with fabric backing that 
hae beeh covered with heat reflective 
eurface deeigned to give the eeae radiant 
heat protection ae the other .aluninized 
clothing* * 

Boots 

Rubber boote deeigned particularly 
for fireaen'e use are of knee or calf 
length* Foraer boote, of conventional 
etyle^ are being replaced by a newly 
developed-relnf orced'oand' Insulated 
-calf-length-boot-reeeabling-en-eviator ' e- 
boot, type MA-1* A rubber or eynthetic 
foea end air epace conetruction of 
sole, upper foot, ankle and lower leg 
portion of thie boot provldee both 
.hdat and cold inexilation and protecte 
the*^oot against physical injury from 
falling objecte, puncturee,^abraeion8, 
6tc» The boot aey bf worn with equal 
coafort In both hot and cold diaatee 
with variatione in eocks* 

DONNING PROTECTIVE CLOTHING 

Speed in getting into protective 
clothing le a very iaportant factor 
in reeponding to a fire or emergency* 
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Frot«etlY« clothing ihould b« §o poiiltiofittd 
wd Arraagad tlut it can b# put on quickly* 
A tlM ptoTon pooltlonlng procoduro is 
to attach tha auapandar to tha trouaarat 
put on tha booti, put on tha trouaara, 
laarlng tha trouaar laga outalda tha 
boota. Mbir»; raaova tha boota and trouaara* 
allda trouaara donn ovar topa of tha 
boota, arranga auapandara ao thay ara 
hanging ftaa and vill not intarffara 
whan pulling trouaara up; atap out of 
tha boota. Thua, your protaetiva clothing 
la naturally poaltlonad for gat ting Into- 
quickly* During tha daytiaa, your boota 
and trouaara ahould ba poaltlonad naar 
your crair pbaltion. Whan you ara in 
bad, thay ahould ba poaltlonad at tha 
alda of your bad. Tha glovaa ahould 
ba faatanad to or in tha protactiva coat* 
Tour halMt or hood and protactlira coat 
ahould ba hung at your poaltion on tha 
flra apparatua. 

INSPECTION AND PREVENTIVE MAINTENANCE 
OF PROTECTIVE CLOTHING 

Sally and aftar avary uaa, chack 
all typaa of protactlva clothing for 
daaaga from cuta, abraalona, buma or 
waar* laflactlva fabrlca of coat and 
trouaara ara aoaawhat wra auacaptlbla 
to^cuta^and taara aapadally uhan wrking 
in doaa proxialtyJEo jaggad aatal auch 
aa daaagad aircraft* All Itau of clothing 

.ahould^ba. l!f luahad.of f^' vithnvatar aftar. 

..uaa. to'rattova any raaldua of fuala, 
aaetinguiahing aganta, olla, ehaalcala, 
dirt, ate* Paralatant dirt or combination 
ahould ba raaovad by iraahing with aild 
aoap. Clothing ahould ba drlad thoroughly 
to prairant molding or rotting* 

QUESTIONS 

Anawar thaaa quaatlona on a aaparata 
ahaat of papar which will ba glvn to 
your inatructor for correction and avaluatlon 
Do. not wrlta in thla book* 

1. Tha aluMinixad protactlva clothing 
ia Horn for addad protactlon whan combatting 

axcaaalva 

and raaultlng from aircraft 

craah* 



2, All typaa of protactlva clothing 
• ara Intandad to ba worn in 

and in conjunction 
with ^ paraonnal 

3* Tha protactlva coat ia a 
langth coat of. apadal 



4. Tha atructural halmat la 

a apacial • 

aaf aty halmat with cuahionad 
to provida fit and pravant 

injury* 

5. Tha A-U protactlva hood 

conalata of 

componanta. 

6* Tha facaplaca haa a ____ 
dagraa arc curva for 

and claaranca 

for tha ttoaa and . 

7. * ' Protactlva clothing ahould 
ba poaltlonad and. that 
it can ba put on ^ 

8. Aftar uaa, chack your protactlva 
clothing for from 

or • 

Paralatant ^-— ^-^^ ; 

or contamlnation^ahould..ba. ^^ 

by waahlng with - 



10* Clothing ahould ba . 
thorou^ly to pravant 
or * 

REFERENCES 

1/ APR 92-1, Plra Protactlon Pror^ram / 
2. TO 14P3-1-12, Plraman'a Clothlna * 

! 
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this publication has* (have) been deleted in 

ad'sptiris this material for inclusion in the, "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education." .Deleted material involves extensive use of i 
military forms, procedures, systems, etc. and was not considered appropriate 
for use in vocational and technical education. 
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fir. Prot«cti;m Branch 3ABR57130-1-WB-110 

OPEEAIKW AKD SERVICIMC OF PORIABLE EXTINGUISHERS 
OBJECTIVES - ' . 

.Ki- y**?' S^'^'^f''^'' y**""" cl*«.rooti Inatruction, you will be 
ADift to do thm follovlaf : 

1. Inspect port»lLU_£lt«_extlngul«h«r«. 

2. Recharge portable f±rh extinguishers. 

3. Perfont an operational test by extinguishing a fire. 
EQUIPMENT 

„ . Basis of Issue 

Fire Extinguishers 1/5 students 

PROCEDURE 

Inspect portable fire extinguishers using the following checklist. 
2 1/2 Gallon Foam Extln^laher 

Itei» To Be Checked Corrective Action 

1. Mechanical damaga to outar ahall 

a. Danta 

2. Pr aaoihca of repair a / 

a* Welding - / 

- . / „ 

b. Soldering / 

3. DaMged threada ' 
a* Corroalon' 
be Cross thread 
Ce Worn 

4e Broken hanger attachment 
5e . Nane plate 
a. Loose 

be Illegible wording 
Ce Missing 



It«m0 To .B€ Ch«ck«d Corrtctiv* Action 

6* HoM Micably 

a. Cuts 

b. Blocked * . 
c* Worn or frayed 

7. Inner chamber 

a. Lead stopper 

b* Dents 

c* Cracks 
2 1/2 Gallon Pressurlged Water Extinguisher 
Items To Be Checked . Corrective Action 

1. Mechanical damage to shell ^ 
a. Dents 

. b« Welding 

2. Damaged threads 

-ar; Corrosion 

b* Worn 

c. Cross threaded ^ 
3* Broken hanger attachment 

4* Name plate • 
a* Loose 

b* Illegible wording 
c. Missing 
5. Hose assembly 

a. Cuts * . < 

b* Blocked 157 

c* Abrasions 



Itmu To B4I Ch*ck«d 
6* ?vmmxf fAg« 

a. D«nt«d 

b. Missing gls88 
c« .Inoperative 
d* Corrosion 

e. Illegible label ' 

Carbon Dioxide (CO2) Extinguisher 
Itess To Be Checked 

1. Mechanical daaage to shell 

a. Dents 

b. Cracks 

c. Paint condition 

d. Threads 

2. Mase plate 

a. Loose 

b. Missing ^ 
irregi1>li"vdrdlAig 

3^ \Hom and hose assesd>l7 % 



Corrective Action 
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a. Daaaged 

b« Aged (brittle) 

c. Cuts 

d. Abrasions 
e# Baxrd grip 

4* Head asseably. 

a# Loose 

b* Safety pin 

c. Lead seal and wire 

d* Safety disk 

e* Red plastic cover 
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Corrective Action 



Items To Be Checked Corrective Action 

5. Carriage aod vheele 
a« Lubrication 

b. Broken 

c. Corrosion 

d. Warped wheels 

Purple-K Dry Chemical Extinguisher > 10 and 30 Pounds 

Items To Be Checked Corrective Action 

1. Mechanical damage to shell 

a. Dents 

b* Punctures, 
c. Paint 

2* Hose and nozzle assembly ^ 
!&• Plugged 

b. Cracks 

c. Abrasions ^ ~ 

d. Threads 

* e. Corrosion 

f. Aged (brittle) 

3. Pressure gauge 

* a. Inoperative 
b« Dented 

c. Illegible 

4. Agent 

a» Proper level 

b. Agent condition -a ^ t\ 

, (1) Caking 
(2) Contamination 




Ittu To B« CtMcked Corrective Actio*. 

5. Expelling agent 



a* Puncture nechaniem 

. b. CO2 bottle 

cl Safety disk 

d. Walght check 

Recharge portable fire extinguishers using the following 
checklist • 

1 \IX Gallon Foam Extinguisher 

Step-by-step procedures for recharging: 

!• Renove threaded cap. 

1. Remove inner chamber. 

3« Dump inner chamber and outer chamber. 

4. Clean both chambers and parts thoroughly. 

5. Mix package "A" (aluminum sulfate) in 2 1/2 pints of hot 
water (approximately 150*F} . Make sure aluminum sulfate is completely 
dissolved. Pour into inner chamber* 

6. Mix package "B" (sodium bicarbonate) in 1 3/4 gallons of warm 
water (apjproxliSitelyl^^^ ii coBpletely dissolved, 

then p<Hir in to-outer chamber. 

7. Place lead stopper in Inner chamber. 
^8., Place inner chamber into outer chamber. 

9. Replace threaded cap. 
10. Seal extinguisher with lead seal and wire. 
2 1/2 Gallon Pressurised Water Extinguisher 
Step-by-step procedures for recharging: 

1. Invert extinguisher. 

2. Press lever to release pressure. 
3* Remove head assembly. 

4. Clean all parts thoroughly^ wash valve and valve stem parts 
with water. 
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5« Lubricate stem "0" ring* 

6* Fill with 2 1/2 gallon* of water or appropriate aolution 
(as directed on extinguisher name plate) to fill mark. 

\^ 

7« Replace head assembly* 

8. Screw wing nut down hand tight. 

9. Insert!^ lever lock pin and seal wire (if required). 

10. Press air chuck on air valve-pressurize to operating 
pressure with air or nitrogen.' 

11. Shake extfnguisher^ add pressure if necessary. < 

12. Gage must stay at operating pressure. 
13* Hose and nozzle nmst be unobstructed. 

Carbon Dioxide CO2 Extinguishers Us ing a Transfer Pump and CO2 
Storage Cylinder ' 

Step-by-step procedures for recharging: 

1. Bleed off all pressure. 

2« Remove hose assembly from head. 

3. Attach_idiip.te.r_^,QL^4iM to .adapter. 

4. Place extinguisher on scale and secure In position. 

5. Adjust scale to give correct reading. 

6. Open valve on extinguisher head and secure (use locking 
pln^ wedge or clamp). 

7. Open valve from supply tank to transfer pump. 

8. Open bleed off valve from transfer pum?^ check flow of CO2. 

9. Close bleed off valve from transfer pump* 

10. Open the supply valve from pump, start transfer pump. 

11. Vatch scale carefully to determine when full capacity 
of cylinder is reached. 

12* ^ When full capacity of cylinder is reached^ stop pump» close 
valve on extinguisher head, close valve on supply line, and open 
bleed off valve from transfer pump. 

13* Replace hose assembly and weigh extinguisher. 

O 10 . 



Pttrpl#^K Dry Chialcal Flr» ExtlngulshTt 10 lb8> and 30 lbs * ^ 
Stftp-by-*st#p proc#durM for r«chargl]ig: « 

1. To ralMM prMsure, i&vwt extinguisher end squeeze hand 
grips (use outside eree).. 

2. Rcttove valve. 

3. Reaove cap. 

4. Fill shell with 10 lbs. or 27 lbs (manufacturer's purple "K" 
dry chesical only) . 

5.. Clean valve, threads » plunger seal and collar ''0" ring 
thoroughly. 

6. Lubricate "0" ring. 

. 7. Replace valve. 

8. Replace cap. 

9. Pull up puncture lever. 

10. Renove e«pty pressure cartridge. 

11. Weigh new pressure cartridge. 

12. Check disk. 

13. Replace pressure cartridge with nev one. 



14. Leave lever iii up posit Iba. 

15. Insert lock pin. 

16. Install new lock seal. 

17. Replace hose assembly. 
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MODIFICATIONS 

^^^3 J3^ o f this publication has (have) been deleted in ^ 

adapting this material for inclusion in the "Trial Implementation of a 

/ 

Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education," Deleted material involves extensive use of 
military forms, procedures, systems, etc* and was not considered appropriat 
for use in vocational and technical education « 
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fiTH Protection Branch ^ 3ABR57130-1-WB-112 / 

Chanute AFB^ Illinois^ . ^ . 

PROTECTIVE CLOTHING ^ 

OBJECTIVE 

conplating thlf workbook and classroom instruction » you will 
ba able to Inspact protactlva clothing* 

EQUIPMENT 

Basis' of Issue 
. Protective Clothings Complete Set 1/10 students 

PROCEDURE ' 
Inspect pi^otectlve clothing; 

Item To Be Checked ' . Corrective Action 

1. Hood 

a* Tears 

b. Bums * 

c* - Chemicals 

d* Rub places 

e* Tending to flake 

f r PeellAg of'lU.umlAt^^ 

2. Bard hat assembly 

a* Snaps ' ^ 

b* Straps 

c* Cracks 

d*^ Head band 

e* Chin strap 
3* Face piece cover ^ 
4* Faceplece 
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Items To B« Checked 
5. Coat 

. Cuts 

Peeling of elumlnuoi costing 

c. - Clesnllness 

Pockets 
e. Special snap fasteners 
6* Trousers 

a. Cuts 

b. Peeling of aluminum coating, 
c/ Cleanllnsss 

d. Knee pads 

e. snaps 

^ f« special snap fasteners 
7* Suspenders 

8. Boots 

a* Fit 

b. Cuts 

c. Clean 

9. Gloves 

a. Tears 

b. Tendency of aluminum coating 
to flake ' 

c. For structural gloves, Insure 
that wool Inserts are in 
proper placement 
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BLOCK II GBmmmds 



INTROHJCTION 



times' 5 min 



Attention: You are now entering block II which is a very iaportant block. It not only 
concerns other peoples lives, but it can affect yours as well as meobers of your family 

■ / ■ 

Review;. In block I we covered a number of subjects which were miaaion and organization, 
security, safety, principles and theory of combustion, extin^shla^ ageats, extiSuish^ 
ers, NCF and missiles end weapons. ' ' 



Overview: In this block will cover breathing apparatus, rescue carries and first aid. 



/. 



Motivation: You might think that some of the material we will be teaching in/ this block 
\c dull, but have you ever had to save a life before?' You may have to one da^ and if 
you can't, you may regret it for the rest of your life. 
O. 

Transition: Ve will now start our orientation into^ block II. 



BODY 



Presentation: 

1. Block content 

a. Breathing apparatus 

b. Rescue carries 

c. " Introcluotion to first aid 

2. Safety 

a. Precautions peculiar to the 
block ■ 

,(l) Care and handling of 
equipment 

(2) Hprse play 

(3) Leaning back on chairs 
(U) Handling victims 



TIME:' 20 min 
TIME; 15 min 
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3* Eaergy Conservation. 

a. Electricity ' ^ 

b* . Cleaning materials 
Application: TIME: K/A 

Evaluation: TIME: $ min 

Intersperse throti^^ut presentation*. 

CONCLUSION TIME: $ min 

Summar;^: Ve have discussed the block content > breathing apparatus) rescue carries 
and first aid; safety and energy conservation* 

Beniotiyation: What you will be tau^^t throu^^iout this block is vexy impparbant because 
many lives depend on your knovled^ and skill in these areas* 

Assignment: n/a* Contiiue .into Breathing Apparatus* 

.Closure: That concludes our orientation of Block II* 

/ 
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BHEAITHING AEPARAITirs 
IMTHODUCflON 



TIME: 5 min 



Attention: You hear cries of help from inside a buii(ii«o. +v,o+ ■ u ■■. 

smoke and gases. As a profession^. fireSSiter lont^ l^l ' ^'^Tn^^ erig^fed by 

apparatU8 to protect yoSrself anfio help Sit ^eSon^^il^^^^^ 

proficient in the use of the breathing apparatus' JL^i^tL, ? ^ ^"""^ 

knowledge and skill. apparatus. The victun is depending on, your . 



Review: You have been briefed on what you will be taiiirVi+ A,,-,^^r,rr vi u -r-r ,^ ^, 
you learned in block I go hand and hand. ^ ^ 



Oveirview: During this class, we will b^ tiiqmqe +v, ^ ^, 

listing its component parts/ saL^j LLaSioL S^^ f l>reathing apparatus, 

inspection, maintenance, and recSgg^? observed, donning procedures,' 



BODY 



Presentation: 

1. Given a self-contained breathing 

apparatus, don and operate apparatus 

in accordance with technical order 
data* 

a. Purpose: To provide complete 
respiratory pTOtection in any 
-concentration of noxi.ous gases 
and/or areas of oxygen deficiency. 

b* List component parts 

(l) Air cylinder 

(a) Pull cylinder provides 
air for thirty (30) 
minutes 

(b) Pull cylinder should 
register 198O PSI on 
air cylinder pressure 
gauge 



TIME: 5 hrs 20 min 

TIME: 1 hr 15 min 

Energy and training material 
conservation. Conserve cleaning 
materials. 

Show film TVL 57-26, "Scott Air 
Pack" 

TO li|S5-7-l 

Chart 67-203.1, Scott Air Pak 



(c) Use of cylinder valve 
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(d) Use of safety chain or pin 
' locdcing device 

(e) Mlnimuin operating pressure 
1800 PSI, before recharging 

(2) Regulator and hose 

(a) Regulator presstire gauge 

(b) Regulator shut off valve 
(yellow) should be full 
open (counter clockwise) 

(c) Etaergency by-pass valve 
(red) should be closed • 
normally (clockwise); , 
provides air in event 

of regulator malfunction 

(3) Mask assembly 

(a) Hose 

(b) Exhalation valve 

(c) Straps 

(d) Lens piece 

(k) Backplate and harness 
List Safety Precautions 

(1) Cylinder air pressure must be 
known at the start of the 
operation to insure maximum 
duration 

(2) Regulator pressure gauge must 
be observed during use 

(3) Normal durr.tion of air may be 
reduced by exertion or rapid 
breathing by user 

(1|) Breatl;iing apparatus does not 

protect wearer from flames, heat 
or skin irritation 

(5) Use only pure breathing air to ^ 
recharge the cylinder 



(6) Vfhen the air supply drops to 30O PSI, 
k minutes remain, and a warning bell 
will sound (if so equipped) 

Donning Procedures Use Breathing Apparatus 

(1) Remove mask from case 

(2) Remove apparatus from case 

(3) Check air cylinder presstire 
gauge 

(k) Check regulator shut off valve 
for full open position 

(5) Check emergency by-pass valve 
for closed position 

(6) Open cylinder valve three (3) 
full turns 

(7) Connect safety chain or pin 
locking' device 

(8) Check regulator pressure gauge 
which should read same as the 
air cylinder pressiare. gauge. 
If not, use lowest PSI reading 

(9) Open by-pass valve- sli^tly to 
check air flow 

(10) Put harness on as if it were a 
coat * 

(11) Fasten in order: Chpst strap, 
side straps, and waist straps 

(12) Put on face mask, placing chin 
in first and adjust head straps 

(13) Check maskfor leaks by holding 
thumb over end of breathing tube and 
inhaling. The mask should collapse 
against face 

(ik) Check exhalation valve by again put- 
ting thiarnb over end of breathing tube, 
after taking a breath, and exhale*. 
There should be no resistance if 
functioning properly 

(15) Connect breathing tube to regulator 
a-^sembly. 



(l6) Emergency Procedure - In the 
event of regulator inalfunctlon 
during operation 

(a) Open by-pass valve to 
provide sufficient air 

(b) Close regulator shut off 
valve 



lUTERIM STJMMAHY 

2. Given a self contained breathing apparatus, 
inspect and service apparatus in accordance 
with technical order data^. 

a« Inspection periods 

(1) ])aily (visual) 

(2) After each use (visual) . 
' (3) Quarterly (operational) 

b* Cleaning and Sanitizing 

(1) Wash facepiece and breathing 
tube with mild soap and water 

' (warm) 

(2) Allow to air dry thoroughly 

(3) Sanitize or disinfect with 
ethyl alcohol 

f . Recharging procedures 

(1) Make sure air cylinder valve 
is closed 

(2) Remove regulator hose from 
cylinder using wrench inside case 

(3) Push release lever to remove 
cylinder from back plate and 

, " harness 

(li) Check compressor oil level 

(5) Connect cylinder to compressor 

(6) Start compressor and equalize the 
pressure in compressor with air 

* cylinder 



Use Charts 



Scott Air Pack Recharging 
Use air compressor 



Stress safety 
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(7) Open cylinder valve \Aen preseiire 
h&s equalized 

(8) ^When air preasure reaches I98O PSI, 

switch con5)ressor off and close 
cylinder valve 

(9) Bleed air pressure ftom compressor 
. utilizing bleed off valve 

(10) Disconnect cylinder from compressor 

(11) Reconnect regulator hose to cylinder 
usirig wrench inside case 

INTERIM .SUMMARY 

Application: Interspersed throughout the lesson 
Evaluation: Intorspersrd throughout the lesson 



07 
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TIME: k hrs 
2 INSTRUCTORS ARE REQUIRED 
TIME: 5 min 



CONCLUSION 



TIME: 5 min 



Summaxy: Ve have discussed the puTDOse of the breathinc- fl-nT,a™+„- • + 
parts and donnix^ procedures. We m'entioned c^rtS^^ty^p^^^^^ 
required to inspect andmaintain the breathing appSa?S! ^"'i 



was 



more importantly, 



ollSSt^t.^^ '^"^ ^""""^ -4 — « the ^eationa at the end 

1. SG-203, Rescue Carries 

2. Sa.20i|, Introduction to First Aid 

3. SG-205, Identification and Treatment of Shock 
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RESCUE CARRIES 



lUTHODUCTION . TIME: 5 min 

Attention: The need to move a person is usually very urgent during a fire, and the 
process is often o.ie of the most time consumixig procedures." The primary concern is 

1.0 carry the victim so aa not to cauae him farther injury or to cause injury to the 

roacuor.- 

« 

Review; We discussed the operation of the breathing apparatus, its purpose*", safety, 
component parts and donning procedures. 



Overview: During this lesson we will be discussiiig the principles of safety and 
removal of injured or unconscious personnel and rescue carries. We will be performing 
on the drag, back strap, fireman's and three man or stretcher carries, that may be 
used to remove victims from the fire area. 

Motivation: It is your duty as^a fire protection specialist to be proficient in 
rescue carries. You never know^when you will have to use rescue procedures at th§ 
scene of the fire. ^ 

> 

Transition: We will begin our lesson by discussing emergency rescue, transporting 
of victims utilizing rescue carries. * ^ 



BODY 



Presentation: 



1. Given a victim identified as requiring 
emergency rescue an^or short distance trans- 
fer, perform^escue carries. Procedures 
utilized must, be in accordance with the 
American National Red Cross First Aid Manual 
and IPSTA 109 manual. All procedures must 
be strictly adhered to. 

a. Entry into building 

(1) The self-contained breathing 
apparatus allows the rescue 
personnel to enter dangerous 
smoke . laden areas 

(2) Protection is offered from toxic 
fumes which may cause dizziness 

b. Types of forcible entry tools 



TIME: 3 hrs 50 min 
TIME: 1 hr kS min 
JEnery and materials* conservation 



Use: The American National Red 
Cross First Aid Manual 



IFSTA ^fl09 



Transpariencies, Set ^^203 



Stress Safety 
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(1) Door opener - ^ 

(2) Piry bar 

c • 

(3) Fire axe 

Xh) Any wedge shaped tool 
Ways ta gain entry 

(1) Doors- 

(2) Windows 

1. Wood firame 

2* Metal frame 

3* Factory type (similar to 
metal) « 

Before the rescueman enters a btzild- 
ing, he shoiild have a ^felinef attached 
to him in case of any eventuality. The 
lifeline will lead to him and by the same 
token it will lead him back to his start-- 
ing point. 

Safety precautions 

(1) Have charged hose line-readilv 
available 

(2) Do not lift any person in excess 
of your own weight, use drag 
method ^ 

(3) Do. not attempt to enter smoker *or 
gas filled building without breath- 
ing apparatus or lifeline 

{h) Use normal egress routes when possible 

List procedures for locating personneT 

(1) Use of pre-fire plans 

(2.) Use of information gained from 
personnel that have evacuated 
building 

Rescue carries for injured or^uncon- 
scious personnel. 



NOTE: Medical authorities are 
responsible for removing, deceased 
personnel 



INTERIM ^UMMARY 

(1) I^»g • victim is near an exit 
extremely heavy, or vAiere lack 

^ of head room makes other carries 
ijopractical. 

(2) Backstrap carry - victim's wei^t 
is equal to or less* than that of 
the rescueman « 

(3) Fireman's carry - victim may oe 
carried considerable distance, 
Rescueman will have his other 
hand free for protection and for 
moving obstructions. This carry 
can be used for descending stsdrs 
or ladders 

ik) Arms Carry - recommended fbr 
carrying victim short distances 

(5) • Seat Carry^ - victim has minor 

injiaries 

(6) Chair - Litter Carry - Used for 
going up and down stairs or 
through narrow corridors, etc, 

(7) Carry by Extremities - victim 
has no serious injuries to the 
body 

(8) Three Man Carry - or Stretcher 
Carry - victim has severe iijiaries 

h, P3.x)cedures for rescue caunries 

(1) Drag carry - place the victim on 
his bau3k, grasp him .beneath the 
arms 

(2) Backstrap carry - victim is lying 
down and cannot help, the rescue- 
man must also lie down withy his 
back against victims chest Reach 
over and bring his arm o^p« your 
shoulder, grasp the cloOiing at the 
victims hip with the other hand and 
roll hian over on top of you. Prom 
this position get on both knees, then 
to one knee, then stand up. 



You must use proper handling of 
injirced to prevent further injury 



Use 12' by 1J+' salvage cover as 
floor, mat to perform rescue 
carries 
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INTERIM SUMMARY 

(3) Piremana Carry - Place victim in 
the face dovai position^ aupporting 
his head on his aim* Straddle the 
. victim, place your handa tmder his 
anopits and lift him to a standing 
/ position* Support the man with 
\ your arm around his -waist and step 

^ in front of him* Grasp the victims 
wrist with your hand, ^bending your 
knees enough to locate your shoulder 
against his midsection, pull his arm 
around the back of your neck so that 
the victims, body drapes awjross your 
..^ shoulders* Slip your arm between 
his knees and bring his arm down to 
your hand and grasp it firmly by 
the wrist with your hand, then 
stand up* 

(h) AxoLB Carry - The victim is grasped 
under the back with one arm and 
the knees wi.th the other arm. 

(5) Seat Carry - This is a two man 
carry which merely consists of 

'carrying the victim on a "seat" 
provided by the rescueman's aims 

(6) Chair - Lift Carry - Seat the 
victim on a strong chair, one 
rescueman at the back of the 
chair and the other at the front 

(7) Carry by Extremities - One 
rescuemin grasps the victim by 
the legb and the other grasps 
the victim under the arms and 
around the chest* 

(8) Three man Lift - Three rescue-, 
men line up on one side of victim 
and kneel ^ on one knee, with one 
man>,at victims shoulder, and 
heeid one at hips and one between 
the knees/j^eet. Each man places 
hands and forearms under victims 
smd at the command "lift" raises 
the victim placing him on a 
stretcher* 

1 



\ 



(9) stretcher Carry - Three men are 
required to place victim on stret- 
cher. The procedure for placing 
a victom on a stretcher is the 
same as preparing to lift on a 
three man carry. 



Application: * Interspersed throu^out lesson 
Evaluation: Interspersed throughout lesson 




Use stretcher, PiJcs Poles, 
and Bunker Coais (s-^ructural 
type) 



TIME: 2 hrs 
TIME: S^min 



} COKCLTISION 



TIME: 5 min 



Summary: During this class we have discussed structural rescue operations, its puirpose, / 
safety precautions, how to locate pprsonnel, and what carries to use to rescue a victim* 

Remo^ivation: Youi- job as rescueman cannot be over emphasized. Remember,, your first 
duty as a filrefi^ter is to save lives* 

Assignment: n/A. Continue with Introduction to First Aid. 



Closure: Remember well the idea that saving lives is the primary job of a firefighter. 
You'shOTild now be able to perform rescue to accomplish this. 



i?7 

-5- 



isnsow^os 10 SIRS? aid 

*s> IHTHOIXICTIQH TIME: 5 niin 

Attention: You have just seen yoxtr ^pLrlfrlexid fall down a fli^t of ataiirs. She 
may die unless someone can **propar]jr*' administer Boiergenoy First lid. 

Review: Sreviotasly ve have dlsciaased the fireman's first responsibili-t^. SAVE LIVES 
i^ID PROTECT EROPBBTTt ' 

Overview: During this lesson on ^oergency first aid, we will be discussing procedures 
for checking victims for injuries f prevention of contamination and the control of 
bleeding^ preventing or reducing shoclCf procedures for applying a tourniquet ^ as 
well ats'inhalationt resuscitation^ artioifial respiration and euqpirsLtion procedtares. 



Motivation: *Sarlsg lives does not end with just rescue of victims* Ask yourself ^ 
what good am I if I can put all of my knowledge and machinezy together to rescue 
someone, if I can only stand there and watch him die because I did not know the 
basic anergezicy first aid procedures to keep'^^ him £dive? 



Transition: Today's lesson begins with chCHSking victims for injuries. 



BOKT 



Presentation: « 



!• Given a victim, identified as having 
been in an accident, demonstrate procedures 
for checking victims for injuries. Proce- 
dures utilized must be in accordance with 
the American Natiozial Red. Cross First Aid 
Manual and IFSTA 109 Manual* All procedures 
must be accomplished with minimum instructor 
assistance. 

a. First Aid ^ immediate .care given 
to those injured or suddenly taken 
ill. 



TIME: 50 oiii 

TIME: iS.min " ' 
Use: American National Red Cross. 
First Aid Manual 

y 

IF3SA Manual 109 

ibergy and Training Material 
Conservation 

Conservation of cleaning materials 
Transparencies Set #201^ 



b* ?^.easons for first aid 

* (l) Could mean difference 
between life and death 

(2) Accidents leading cause of 
Injuries - 

(3) Pattern of medical'^cc^ 
changing 
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0* - Talua of ilnt aid txainlag - to 
sLre first alders trainlxig to> help 
others axid selves during tines of 
emergeocles 

d« General first aid 

(1) Do- not move vlotlai lanless 
neoessaxj 

(2) Fxoteot vlotijBi trom, moring 

(3) Maintain bodjr tenperature - 

* Detezmlne injuries or cause 
of illness, 

(a) Obtain infozaation Aram 
bystanders 

(b) Look for medic alert IB 

(c) Seek other identification 
or infozmation 

(d) Siamine victim methodically, 
e. Urgent Care 

(1) i^rompt rescue 
(?J Open airway 
(3) Severe bleeding 
(U) Poisoning emergency 
f * Brami nation procedures 

(1) Expose bod^ areas 

(a) Use discretion 

(b) ' Rcotect modesty 

(2) Kote victims gmBval appearaxice 

(a) Skin coloration 

(b) Bespiration 

(3) Check p^lse 

(a) Average male ^-»70 BPH 



(b) AYM««e feoale 75-80 HM 

(c) Tom; child 82-*l80'SPH 

ik) Kote abiliiy to aasver questlona 

(a) Slurred q^eeoh . 

(b) Ijiabilitgr to ramaoiber 

(5) If victim i6 loiQansciouSy check 
for head injiiries 

(6) Check pi^ils for size and xeaotloa 



(7) Checi trunk and linibe for wounds 
and firacturee 

(8) Check neck to see if victim is a 
possible lazTsgectoaee 

(9) Chitek for si^is of poisoning 

ff* Carry out^ indicated first aid 

(1)/ Apply eotegency bandages and/or 
splints 



(2) Immobilize victim 

(3) Hema^ in charge of victim 
until qiuOified help relieves 
you 

i • 

ik) ict within, your capabilities 
of first aid 

Application: 

Interiperse throu^^iout Xesson. 
Svaluatioii: 

Intersperse throu^^iout lesson. 



CQNCLUSIOlf 



Usis Casualty Kit 
Jlrst Aid 2q;uipment 



TJXE: 30 min 



InHE: ^: min 



TBfE: ^jmin 



^??f^ discussed checking victims for injuries, also the procedure'^ have 
•been demonstrated to you 



Remotivition: It ie reay ia5>ort«it to oh^k viotina for their in^jurieB hefore tayiiw 
to treat then, 0tt1e3nd.se how vould you «o about thej treatoent. \ 
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Issignments K/A* Contloaa with Idantifloatloxi and !CrMtoMnt of Shock. 



Closure: Chls aoids our lesson on Introduotlozx to llrst ild. 



IJSmiFlGJiSiaS AlTD TRSAiTMENT OF SHOCK 
imODUCTION ~ 
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TIME: 5 Jnin 



Attentions Have you ever seen a victim in sl^f'k? Woxild you be able to identify this 
from the signs and ayiaptoms? How wotild you prevent or reduce shoc£? 

' t . 

Reviews Ibrlier we discuased checking" the victims for injuries. 

Overview; This hour we will discuss identification and treatment of shock. 

Motivation; Jlid you know that a victim could die from shock? There have been several 

cases where this has happened because no one knew the victim was in shocks, and even 

if they did, they probably cotdd not have treated the victim properly, 
t 

!Eransition; Let us now begin our lesson on identification and treatment of shock. 



Bour 



Fresen tation; 



1. Given, a victim identified as being in 
shock 9 danonstrate procedures to prevent 
or redx2ce shock. Procedures utilized 
mjtot be in accordance with the American 
National Red Cross KLrst Aid Manual and 
IPSTA 109 Manual. All procedures nmst 
be accomplished with mTnimnff^ instonictor 
assistance. ' ^ - 

a. The term "shock^' may be used 
with many meanings. One of 
the most important to a first 
aider is a depressed condition 
of bociy finictions, nerve 
disorder, aad failure of blood 
circulation jboomoxily known as 
injury shock decidedly difffjrert 
conditions are electric shock, 
' insulin shock, fainting shock and 
phychiatric shock. 

(l) Causes and dangers of shock 

Injury ^ock is directly assoc- 
iated with any injury to body 
tissue caused by bums, wounds, 
fractures of by loss of blood. 
The most common evidence of 
physical shock is 



TIME: 50 min 
TIME: 15 tflin , 

Itaergy and ^training material 
^ conservation 

Conservation of cleaning materials 

American Natioxial Red Cross First 
Aid Manual 

IFSTA Manual l09 

Transparencies Set ^0$ 
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(a) Weakened condition 
(l) Dilation of eye pupils 

(0) Pale most skin that is 
cooler than i.t should be 

(d) Beads of perspiration may 
be noted above the lips^ 
forehead, also palms and 
arsqpits* 

(e) Victim may vomit or cosqplain 
of nausea 

^ (f ) Mental reaction of the 
victim may appear normal 
at fir^t) but he may become ^ 
res'cless, lose alertness y 
and interest 

(g) Thirst is usually present* 

(h) Pulse may be weak 

(1) Victim may breath rapidly 
with occassioxial deep 
breaths 

First aid for shock (positibn) 
(a) Position 

1. Keep victim lying down 

2. Blood loss is severe » 
elevate lower part of 
the body 8 to 12 inches 

£2. ^o'fe elevate the lower 
ertremities if: 

a. There is a head 
inouiy 

b* Breathing is 
difficult 

gT Victim complains - 
of pain 
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If ajoy of these 
conditions are 
present^ the head 
and fiboiilders 
ahould be elevated 
by placing an ob-* 
j€iot tmder theia 



(b) Beat 



!• Place a blanket beneath 
^ the victim and cover him 
according to the temperap* 
ture of the environment 

2* Victim should not sweat 

1* SSL PO't^ add heat, axa^ly 
prevent a loss of body 
heat 



(c) Fluids 



1^. Fluids should not be 
administered except to 
satisfy thirst 

2. Plain water, at normal 
temperature, is the, only 
fluid a first aider 
should administer 

Give only a few, sips 
at first; increase to as 
much as' a half a glass 

ij.* If victim vomits or 
, becomes nauseated, 
do not give fluids 



Application; 

Interspersed throu^ut lesson. 



Casually Kit 
FLxBt lid Equipoent 



W/ati 30 min 



Evaluation: 

Interspersed throughout lesson. 



TIME: 5 



CONCLUSION TIME: 5 mlin 

Summary; -Today we have .discussed identification and treatment of shock. 



Hemotivation: Now it is up to you to apply what you have leasnad here todey toward 
helpin^r your fellow man or woican as you would want them to help if you needed it. ' 



iaeignment: Head and study the following SG units and answer the queetiona at the end 
of each unit. 

* 1. SG-206, Swallowed Objects and Choking 

2. SG-207, PoiaoRing and Iltrugs 

3. SCr-208, Identification and Treatment of Wounds 

k. SG-209, 'Identification and Treatment oS! Specific Injuries 

Closure; That concludes our lesson for today. 




SVALLOV/ED OBJECTS AND CHDKIKG 

zmouacTioN 



TIME: 5 oin 



Attention; What would you do if you caae'upon a victim that had awallowe^L soae object 
and was choking to death? Would you give the victim a glass of water? 

Reviewj Yesterday we discussed checking victims for injuries and the identification 
and treatment of shock. , " 

0 

. « 

Overview; The first hour we will discuss treatment for victims from swallowed obiects 
aiKl choking " ' wu^o^^wo 

Motivations Have you ever swallowed a large piece of meat not fully chewed and it hung 
m your throat?; then you started coughing and choking. After it was coughed up you 
sure were relieved, but what if you .could not have cou^ied it up and did not know what 
else to do. , <= 

♦ 

Transition: Now we will discuss the things to do for swallowed objects and choking. 



BOUT 



Presentation: 



1* Without reference, identify i^rocedures 
for administering emergency first aid treat- 
ment for« swallowed objects and choking. 
Ei^ty percent of the procedures must be * 
identified correctly. 

a. Causes for choking 

(1) Eating, without denttires 

(2) Large piece of meat not • 
fully chewed 

\ 

\ 

^ (3) Inedible object becomes 
^ \^ lo'Iged in throat 

b. Signs and symptoms 

(1) NjTiolent choking 

(2) Alarming attempts at 
inhalation 

(3) Discoloration of face, 
neck and hands (blue) ' 



TIME: 50 min 
TIME: 45 min 



Energy and Training Materials 
Conservation 

Conservation of claaning materials 

American National Red Cross First 

Aid Manual 
Transparencies Set #206 
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stoppage of broft thing 
' (5) tTnconsolousness 
c. Ilrst Aid 

(1) Swallowed objects in 'food 
passage 

(a) BTothing by the mouth 

(b) Itemove with fingers if 
possible 

(c) Sharp blow to mid-back ' 
. • with victim inverted 

(2) Objects in laiynx or lower 
air passages 

(a) Seek medical help 

(b) Allow victim to assimie 
most comfortable position 

(c) Do not attempt to remove 
object with fingeM 

^ . (d) Sncourage couj^iing 

»» — 

(e) Remain, calm and reassure 
victim \ 

* °. (f ) '])o not give anything by 

mouth 

(3) Ibreign body prohibiting ventila 
tion 

# 

(a) Artificial respiration only 
if victim stops breathing 

(b) Sharp blow to mid-back to 
-attempt to dislodge object 

(c) Get medical attention as 
soon as possible 

Application: 



B?aJ.tiation': 

Intersperse throu^^^t lesson. 



CONCLUSIQK 



Summary: Now that we know how to identify a victim suffering from soma swallowed 
object and choking, we can administer the correct first aid treatment. 

♦ * 

Remotivatior-: A person can die tsosR swallowed oboWts and choking, so you nuat 
remanber how to administer the correct first aid treatment so that life is saved. 

* 

Assignment: N/A. Continue ^into Poirsoning and Barugs 



Closure: This* ends oui discussion on swallowed objects 'and choking. 
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POISONING ANI^ mUGS 



INTROIUCTION 



TIME: 5 niin 



Attention: Have you ever seen a person in the movies that had been poisoned or had an 
werdose of drugs with five or six other people standing aro\md watching tha-t-person 
die needlessly? 



Review: Vfe have learned the treatment for shock and choking, and hoy to identify 
the victiins needing this treatment. 



Overview: This next hour we will be discussing how to identify and treat victims that 
have been poisoned or have taken an overdose of drugs. 



Motivation: ¥b never know when we will encotanter a victim with one of these symptoms 
and if we are able to save that person^s life by the knowledge we have ac"quired, it 
should be very gratifying. 



Transition: So let's s^art pur lesson on poisoning and diiugs. 



BODY 



TIME: 50 min 
TIME: 45 min 



Presentation: 



1. Without reference, identify prdcedures for 
administering emergency first aid for poisoning. . 
Eighty percent of the procedures must be iden- 
tified correctly. 



a. J^oisoxxing substances 



Baergy and Training Material 
Conservation 



(1) Solid, liquid or gas that 
tends to impair health or 
ca\ise death when introduced 
into body or onto skin surface 



American National Red Cross Slrst 
Aid Manual 



Conservation of Cleaning Materials 



Causes of Poisoning 



(l) Itequent causes 



-American Druggist Counteirdoses for 
the Home 




(a) Careless storage 

(b ) Overdose 



Transparencies Set #207 



\(2) 



ibcamples of poisoning around 
the house- 



(a) Gasoline. 



(b) Bleach 
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(3) Ways of poisonizjg 

(a) Bijr mouth 

(b) Absorb tion 

(c) Inhalation 

(d) Ingestion 
(k) Signs and symptoms 

(a) Symptoms vaxy 

(b) lid in determining 
poisoning 

!• Information from victim - 
or observer 

2., Container 

y Yictim's conditioix 

Ji. Bums about lips or 
mouth 

^. Breath odor 

Pinpoint size of eyes 

(5) Objectives in treatment - poisoning 
by mouth 

* (a) Dilute or neutralize 

(b) Induce vomiting (except as 
advised , 

, (c) Mfidntain respiration 

(d) Seek immediate medical assistance 

(6) lirst Aid , 

(a) Begin to carry out objectives 

(b) If not strong acid, alkali or 
^petroleum 

1. miute 

2* Indxice vomiting 

Get medical help 

I? 
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(c) - If. you don^t know what poison 

was 

1. Dilute 

2. Find out what poison (look 
for container) 

2* Get medical help 

(d) Additional Infozmation 

1. ' Maintain open airway 

2 . Do not give fluids if , 
unconscious 

^. Use phone to gain advice 

a. Doctor 

b. Hospital 

£. Poison Control 
Center 

d.* If available y use 
coiaaercial antidote 

I 

e^* Save label azid vomitus 
for physician 

f • EstiLate amount 

tak- ^ 



£• If victim is convul- 
singj do not give 
medication or induce 
vomi-feing 

After convulsion, 
tumjvictim on side 
or face down with 



head 



;to the side 



Give demtlient to coat 
insides 

a. Milk. ^ 

b. Olive, Oil 
£• Sgg white 



191 



(7) Contact Poisons 

(a) Chemical bums 

(b) Contact vijbh poisonous' , 
plants 

(c) ' lirst lid for contact 
poisons . ' . 

1, * Bemove contaminated 
clothing 

2. Thoroufi^i]y clean with 
scap and water 

^> Follow by rubbing aQcohol 

]£. Apply calamine or other | 
soothing lotion i 

- TMTiTDTx^ medical help [ 

. INTERIM SUMMARY ^ 

2. Without reference, identify procedures for 
emergency first aid treatment for drugs. Eigji-ty 
percent of the procedures must be identified 
.correctly. 

a. Signs and Symptoms , 

(1) iTary depending pn substance 
involved 

(2) Apparatus 
(.3) Needle Marks 
{h) Bottles 

(5) Pupils ♦of I^es 
•(a) Constricted 

^* Barbiturates 



American National Red Cross iirst 
Aid Manual 



- 2^. Narcotics - etc. 
(b) Dilated ^ 

• Ji^ Hallucinogens 

2> Cannabis 

'(6) Respiration - usually slow 

(7) Pulse - varies depending upon 
^ substance 'uaed 



h. First Aid 

(1) Maintd^ respiration 

(2) Maintain circulation 

(3) . Maintain body faeat ' » 

Transport to medical facility 

inmedlately 

♦ * 

ipplication: TDOSr N/A 

Jivalxiation; TIME: 5 oiin 

Interspersed throu^^out lesson • 

« ' >• 

CQNCLUSION TIME: 5 lain 

Sumnazy: Nov you kxjiow how to recognize a victim and treat him or her for poisoning 
and drugs. 

# 

Remotivation; I*m sure you have Been people that^vere poisoned or had overdosed, 
these people do not have to die if the proper treatment is administered to them at the 
proper time. ' 

Assigtunent: N/A. Continue into Identification and Treatment of Wounds 

Clostixe: That ends our lesson on poisoning and dru^. 



ERIC 
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IDENTIFICATION AND TREATMENT OF WOUNDS 
INTRODUCTION ' 



TIME: 5 min 



Attention: Did you know that a wound has a classification and that there are different 
types of wounds? So, you can see that it is more to it than just having a cut. 

Review: The last hour we discussed poisoning and drugs, their signs and symptoms. 

Overview: For the next houf we" will talk about identification and treatment of wounds. 
You will then be required to treat these different wounds. 

Motivation: You can cause a person to have more problems with a wound by incorrect 
treatment, than if you had never treated him. So, you can see that you must give the 
proper treatment for the type of wound that person has. 



Transition: Let us now start our lesson and identify wounds. 

BODY 

Presentation: 



TIME: 1 hr, 50 min 
TIME: 45 min 



1. Given a victim, identified as having 
a wound, demonstrate procedures for the 
prevention of contamination and the control 
of bleeding. Procedures utilized mast be 
in accordance with the American National 
Red Cross First Aid manual and the IFSTA 
109 manual. All procedures must be 
accomplished with minimum instructor 
assistance. 

a» Wound is a break in continuity 
of tissue 

CD Classification of. Wounds 



V 



Energy and Training Material 
Conservation 

Conservation of Cleaning Materials 

American National Red Cross First 
Aid Manual . 

IFSTA Manual 109 

Transparencies Set #208 



Ca) 


Open 


Cb) 


Closed 


Types of Wounds 


(a) 


Abrasions 


Cb) 


^Jncisions 


Cc) 


Lacerations 


Cd) 


Punctures 


Ce) 


Avulsions 
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(3) CosuDon causes 

(4) Sumptoms 

(5) First Aid for open wornids 

(a) Stop bleeding 

(b) Protect wound from contamination 
Cc) Treat for shock * - 
(d) Obtain medical aid 

(6) First aid for severe bleeding ^ 

' (a) Direct pressure 

(b) Hand or cloth directly on vound 

(c) Do not uncover, if blood soaked, add more layers 

(d) Pressure bandage may be applied 

(e) Elevation raise wound above heart 

(7) Pressure Points 

(a) Direct pressure, elevation and pressure points should be used together 

(b) Brachial artery - upper exfremeties 
(p) Femoral artery - lower extremeties 

(8) Tourniquet 

(a) Utmost last resort 

: (1) Loss of life possible 
(2) Loss^of ^limb 

(b) Strong 2" wide materials 

(c) Place between wound and heart immediately following wound 



l3o 



(d) Use strong stick to 
twist tight 

« 

(e) Tighten til bleeding stops 

(f ) Mark time applied ' 

(g) Never loosen ^ 

(h) Treat for shock.. 

(i) Transport to medical 
facility immediately 

(9) Prevention for contamination and 
infection measures to take with 

WOTHlds 

(a) Eirst Aider shbiild wash hands 

(b) Clean wound 

'(c) Dress and bandage wound 

. (d) Seek medical aid if infection 
develops 

(10) Removal of forC'ig.n objects 

(a) Just beneath skin sterile 
needle 

(b) . Deep objects - leave for 

doctor 

(11) Infectl on symptoms 

(a) Swelling 

(b) Redness 

(c) Heat 

(d) Throbbing: 

(e) Tendemesjs 

(f) Fever 

(g) Pus 

(h) Swollen Lormph Glands 

(i) Red otreaica 



Casualty Kit 

First Aid Equipment 



ipplication: TIME: 1 hr 

Intersperse throu^iout lesson • 



Evaluation: . . TIKE: 5 2iin 

Intersperse throughout lesson. 

» ^ » 

CONCLUSION TIME: 5 min 

Summaxy: We have discussed the two classifications of wounds , and the different 
types of wounds and the treatment for the = different types. 

Remotivation: fou should now b^^^le to identify wounds and^ administer proper treatment 
for all types o.f woimds. You. wo^wfciot want an ineaqperiencecL person treating your woiinds 
so don't be inex|^erienced when you have to treat someone elses; 

Assignment:' N/A. Continue into Identification and Treatment of Specific Injuries • 
Closure: Tliat ends our lessor^ on treatment of womds. 
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immsicmos ikd TBsmtm op smiFic injubibs 

tiS^'^jje'of^SJs^ recognize them and treat 



wSds? ^^^^ *° "^^^ *^ olaaaifioatioa and types of 



Se'f orthi!" "^^^ ''^^ ^^"^^^ are and the treatment we should 

rs 

Motivation: If you ever encounter f>ecific injuries you will never forget it. IThey 
are veiy serious and the proper treatment must be administered. 

~y ■ . . 

l^ransition: Now let us begin our discussion on specific injuries. \ 

Bour , 



Presentation: 

1. Without reference identify procedures 
for administeriiig emergency first aid for 
bums. Eighty percent of the procedures 
must be identified'' correctly. 



Three general kinda of bums 
^ (1) Thermal bums 
. (2) Sunburn- 
(3) Chemical bums 

b. Classification of bums 

(1) First degree - skin is reddened 

(2) Second degree - blisters develop 

(3) Third degree - deep destruction 

c. Thermal bums are caused by direct 
flame or radiated beat 

(1) Treat for shock 

( 2) Relieve pain 

' (3) Picevent infection 



. TIME: . 1 hr 50 min 
TIME: \S lain 

Jhergjr and Training: Material 
Conseirvation 

Conservation of Cleaning Materials 

imerican Nationial Hed Cross Urst 
lid Manual ^ 

Transparencies Set #209 
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Eirst 'aid for bums ihay be regarded 
as 



(1) Partial thiclcnesa injiiry 

(2) Pall thickness injxiiy 
Partial thickness biums 

(1) Always veiy tender 

(2) Benefit from immediate ^ 
application of cold water 

.(3) Loosened superficial akin may 

be removed only if it is bunched 
of folded 

Full thickness in'juries (depth) 

(1) More, serious and complicated 

(2) Inrolves the entire thickness ^ 
,of the skin 

(3) Produces the unmistakable dark, ^ 
dry eschar ^ 

(k) Apiply cold water and cold water 
compresses 

(5) ftirap the victim in a clean 
sheet prior to transportation 
to the hospital 

(6) Cover the burned area with 
clean sterile dressing 

(7!^ Cut clothing from around bum 

area - do not disturb buxn area(s) 

(8) IJ^ eyes are biomed, flush them 
with water if victim can stand 
the pain 

(9) 50 HOT apply oil or ointments in 
the eyes , . 

(10) Use judgement when giving fluids 
to a victim as this usually causes 
nausea 

(11) Give half-glass doses of a solution 
made by dissolving one-half teaspoon 
of table salt or one-half teaspoon 
of baking soda in a quart of water if 
medical assistance^ is delayed for one 



(12) Keep vie tin co vered ' to retain ^* 
body heat " ' ^ 

g. Sunbume 

(1) Caused by ultraviolet rays of the 

sun . ' ) * 

(2) Over exposure to the sun's rays 
rays cause tiny blood vessels ^ ^ 
in the^ skin to dilate and ^ ^ 
skin becomes red. 

(3) is overe3q>osure increases tissxie 
injury starts 

ih) Swelling of the skin occurs 

(5) Blisters appear 

(6) Sever develops 

(7) liscomfort 

(8) Sunburn becomes serious, should the 
injured tissue become infected. 

(ELrst and seccmd degree bums) * . 

, (9) Treat mild sunburns with any good 
o:ijitaents, cold cream, body lotion 
or salad oil to relieve pain 

^ttS masBBxhie or ^ Use Casually Kit. 

(11) Apply Urile dressing if skin "^"^^ ^^l^nt 
is blistered 

(12) Ito not expose burned area to sun^ 
until it is completely healed 

(13) Bo not apply oil or oinlanents to ' 
severe sunburn cases 

(Ik) Seek medical help -for severe cases > 
of sunburn 

Chemical Bums to the Skin 

(1) icid bums are non-progressive 
injuries. Damage to tissue ceases « 
when acid is remoyed 

(2) Alkali bums - prog^pess with 
time 



20n 



(3) Alakli buxna nay apptar to 

• be slli^t » but nia^ lawr develop 
deep Inflamatlon and tldtua 
destruction unlais you aaek tj^- . 
medical heli; Ify a ptaQraioian 

(k) Wash awa;y'cheQical8 with large 
quantities of water 

(5) Read Jabels for firsts aid 
" measuares 

(6) Apply additional first aid as 

^ described fot: any other similar 
heat bums 

i. Chemical bums of the eye - 

(1) Type of chemical will determine 
, the degree of iijury 

(2) Ito not waste time trying to find 
ovLt ybst chemical is in the^ eye 

(3) Flush the eyes immediately with 
large amount of cool water 

(k) You cannot use too much water 

(5) The first few seconds and the 
next few mihutes are the most 
important ' 

(6) After thorou^ irrigation, a few 
drops of clean mineral , castor, 
or vegetable oil can be placed 
in the eye 

(7) The oil helps prevent the eyelid 
.from sticking to the eyoball 

(8) Cover the damaged eyes with a 
sterile compress and seek 
immediate medical help 

INTERIM SUMMARY 

2. Without reference, identify procedures for 
administering emergency first aid for frost bite 
and cold exposure. Eighty percent of the proc^e- 
dures must be identified correotlor* 

a* "Froat bite. 

(l) Characteristics 



(a) Connon injury due to cold 



, /" (b) Usujaiy small area affected 
Signs aiid syoip'toffls 

(1) At first. 

(a) Skin ohanges to white or 
grayish yellow 

(b) Possible pai;t 

(c) Blisters 

(d) . Intense, cold and numbness 

(e) ' Victim may be unaware of 

frost bite 

(2) Is tijne passes 

(a) Mental cozifusion 

(b) Inqpairoent of jxxdgement < 

(c) Victim staggers 

(d) i^esight fails 

(e) Possible unconsciousness 

(f ) Shock. 

(g) Breathing may cease 

(h) Death, if occurs, may be due to 
heart failure 

KLrst Aid 

(1) Objectives 

(a) Protect area ftom further injury 

(b) Warm area rapidly 

(c) Maintain respiration 

(2) Procedures ^ 

(a) Cover frozen part 

(b) Provide extra clothing and 
blankets 

(c) Brin^ victim indours as soon 
as possible 



' (d)^ Givi Tictia /wMa drink 

(e) Rewarm part quickly 

(f ) Imncarae In vaxm vatar 

(g) Vaxm at room teoiperature if 

part has been £rozen«thaved.and , 
, reficQZ^i ' 

(3) Co not apply hot vat^r bottle or 
heating laiop ^ ^ 

{k) Co not heat at hot stove 

(5) Do not break blisters 

(6) Do not allow victim to walk if * " 
feet area affected /' 

. / ' y / . 

(7) *Disc6ntinue warming as soon as 
part becomes fliiihed 

(8) Ifter part is waxmed, exercise if 
toes 02;^ fingers are involved. Place 
cover between them to keep them 
separated , 

• ••• ■ '^^ • 

(9) Do not apply other dressings ux^ess 
transporting for medical aid , 

(10) Slevate 'frostbitten parts and 
protected area cbntact with bed, 

• clothes * • 

(11) Seek medical aid ^ 
Cold Exposure 

{1) Maziifestations 

(a) Shivering 

(b) Umbness 

(c ) > Low body temperatiare 

(d) Drowsiness 

(e) Miscular weakness ' - 

/ ■ -20 



(2) Kjcst Aid 

(a) Give artificiaJL respiration 
. if necessary 

(b) Brinir victia -into vaun room 
" ASAP 

(c) - Prevwition of injxiries of cold 
INTERXIvi SUMMARY ' * / 

3* Without refea^ehce, identify, ^rocedxares for 
admin istering emergency first aid treatment for. 
heat stroke! heat craiaps and 'heat exhaxistion. 
Eighty percent of the procedures mu^t he 
identified co.i?rectly. * 

a. Heat stroke ^ , 

(l) V Response of the hody to hegit 
characterized hy extremely^high 
hody temperatures 

(a) Signs and synqptoms 

High hody temperature 

2. Skin may he red, hot and 

* 4cy ' 

2* ;^P^8e rapid and ^strong 
Ik* Victim may he unconscious 

(b) ELrst aid 

, '1^. Ibdressy hut maintain 
modesty 

2. ipply.coId spon^ and 
water or alcohol ' ^ 

2* ^se fans or air "Conditioners 
to promote cooling - . , 

1^. Staarb ahove if hody hegins 
to* heat up again 

^. Do not give stimulants 

h. Heat cramps - muscular pain and spasms due 
to loss of salt 

(l) Leg moscles and ahficmiin like]^ to he 
affected first 



Casualty Kit 
* First ^iid Equipment 



0. 



r7- 



2U4 



(2) MJMt lid ' . 

(a) Gtatly oiMsa^e snuioles; give, 
alps of flalt water 

(b) 4 ela«« evei7 15 minutes 
over period of 1 hour 

0. Heat exhaustion 

(l) ResponL'e of body characterized' by 
fatigue, weakness 9nd collapse 
due to inadequate water intake 
axxd rapid fluid loss • 

.(2) Siyipptoins 

(a) ipproxiinately ^'normal" 
body teittE^arature 



(b) Pale and climy' skin 

(c) Profuse sweating 

(d) Tiredness I weakness 

(e) Headache, perhaps oruops 

(f) Hausea -- dizziness 

(g) ^ Possible fainting 

(3) Pirst Aid V " ^ ; 

(a) Give sips of wait wter 

(b) Lay vicfim down ^ 

(c) Loosan olothlng 

(d) ' Applj" cool, wet cloths 

(e) Stop fluids if victim vomits 

(f) Adylae aftainst furti ie r 



/ 

Application: 

Intersperse throughout lesson. 
i£valuation: 

Intersperse throu^bmit lesscne 



Casualty Kit' 
First Aid 'Equipment 
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TIME: 1 hr 



CONCLUSION 



TIME: 5 niJi 



17/ 



Sunaaxyt \fe have discussed specific injuries, how to identify these injuries and the 
treatment of sj^eeific injuries. 

Remotiyatlon: I aa sure now that you see the ijqportazioe of heiz)^ able to identify 
specific injuries azid the damage they can cause without proper treataente Tou 
should he able to apply that proper treatmente 

Assignment: Read axid study SG unit 210, Dresslagy Bandaging and Splinting, and 
answer the^ questions at the end of the unit* 



Closure: This ends our instruction for today* 
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Attention: Hare you «T«r wUtd a arasila* or biadage, or •plinted a broken arm or 
leg? Did you do it correctly? . * ^ * 

Btriev: Teeterday we diecuiied epecifio l2i;)uriei, treataant of wounda, poieonlug and 
drugs 9 and alao swallowed objects and cboking. 

OrerTiew: Today we will cover dresalng, b a nd a gtTi g and splinting and you will ba 
required to perfozm tfaase on your fellow students. 

Ibtivation: Tou must use the correct natbods in dressing or bandaging a wound, also 
in sprinting a fracture becauae you can cause the rictla to be cripple or maimed ITor 
the rest of his or bw: life. It corad be a meadber of your own family; 



aSransition: So, let^s begin our lesson for today. 



Sresentation: 



BO])r 



1. Given a victim idantlTied aa needing -w^ 
Aressizig or bandage, demonstrate procedures 
for applying a dressing or bandage. Froce** 
dures utilized must be in accordance with 
imerican National Bad Crosa KLrst Aid Nuxual. 
^111 procedures must be acocoiplishad with 
mirdmum instructor assiataaoe. ^ 

a. Dressing and bandagea 

1 (l) QressingB immediate protectire 

cover placed over wound 

(2) Ttmction - Prevent contamination 

(3) Sterilization procedures 



^(l^X Bandag es - mate rial to hold 
iaregsing*'to^wound- or-splint- 
in place 
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(1) G«noxal pxioclple. 

(2) Elastic bandage 



TIHZ: $ hxs $0 ndn 
TIMB: 2 hrs li5 mi& 



acwrar Tanixiioc MttcrUls 
oona«r7a'tloi& 

ConsarTstlon of Cleaning Meitexials 

ifflazioan lationAl Bad Cozss Ilxat 
Aid Ifunml 

■urn #109 

-!l*raoaparanol.a--Sat--|210. . 



207 



Casualty Kit 
KLztt lid Sqiulpnent 



(3) GaoM bandages 

(U) ^ Triasgalar bandagM 

(5) idhMira atrip drtaaiaags 
0 # Ifethoda of applying bandagaa 

^ (1) ixn aling 

(2) Triangular bandage for folded' 
orarat 

(3) Triangular for scalp and forehead 
(1|) Crarat for forehead, ears or egres 

, (5) Crcrat for oheek ani^or ear 

(6) Cravat for elbov waA/or knee 
d# Anchoring bandagea 

(1) Tyix^ off bandagea 

(2) The circular turn 

* c 

(3) Open and cloaed spiral bandage 
figure ei|^t bandagea 

(5) Finger tip bandagea 
INTERIM SUMMARY 
2. Givm a Tictia identified aa needing 
a tourniquet, dencnatrate procedurea for 
Applying a toumiq>2et« Procedurea utilized 
suat be. in accordance idth the iaerlcan 

"teticSil^Bed^CSoaa^l^ 

IFSH 109 Manual* ill procedurea auat be 
aocoBipliahed with aininum Inatvnctor aaaia- 
tAce# 

a# !Ehe toumigixet ihould be:uaed only 
aa a laat reaort for sereret life 
threatening hemoxxage' that cannot 
be controlled, bgr other aeaaa 

b« The uae of the tourniquet aetibod 

^of^controllingJbleeding,_ia..Beft-t 



ti^med-prlnoipallT-to-^diacourage- 
ita indiacriainate uae 
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(1) ToozniqMta sMgr o«om tlimt 

(2) Sfauti off tte ntixe blood 
to iribdLoh it is applied . 

(3) d«Tioo Itaolf oft«r outi 
into or iajraxM tl» ildn 

(k) ^I'oazniguttf luqr 1>o xwoMfuqr 
in OMM of partial or Q0S9lot# 
seTWiaoo of a body part 

(5) !Eb0M art tba culj iaatanoM . 
libtra ita applioation oaj ba 
jiiatifiad 

(6) Tiotia aoat be takaa to a " 
pbgraioiaa aa' aoon aa poaaibla 
aftar a toticDiq:aat haa baan 
appliad 

(7) Phgraloiana or aadioal paraoimal Caaualty Ut 
should ba tha only oqm parmittad 

to ralaaaa a touxniquat jlrat lid Iijuipinant 

(8) Conatziotiosx baad ataould ba mada 

tsoBi aooa flat nataxial about ^ 

(9) Aroid tba um of ropa^ oorda, 
viMy atriaair or otbar aataadala 
of anall oixotnifarasioa 

(10) Xbaaa natariala ifill caxkf out 
tha aldn and poaaibly daaaica 

blood loaa 

Procaduras for applgriiii;. a oonatriotion 
band 

(1) Salaot a aof t, aturdj^ aad vida 
iaatarial for tha band 

(2) Baaa the band matarial around 
tha liab or bpdgr aonbar 

iiisimnriiE^^ 



3) Ucap tba band ti^tljr arouad 
tha lintb to atop or Blow dowx 
tha blatdinir 



(4) 



TTa* s itlok or otbos itraog 
mUoAal to anp^ poceMuxe m 
thft donstxiotiqa biad» idm 
tht oonstsiotioa band it 

of olofh or other mtcrial* 



/7r 
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INTERIM SUMMARY 
3* Glrasx first aid and equifOMmty azid a 
Tiotta Idcntifitd aa havin^r 4t fraotur^, deoon- 
atxate prooadocM for admiaistarizig first aid 
for jCnctures* Ptecadursa utilised nnat be 
in acoordaoca with tha ioacioaa Ibtiosisl Bad 
Croaa Klrst iid Itaaual and HSU Ikcual 169 
Vith.ainisuD inatrootor aaaiatanoa* 

»♦ ^)rpaa 

(1) Closed ftcactura - sijopla 

(2) Opaa fintotura -> ooopound 
b* Signa and ssnoptooia 

(1) Pain -> point tandsmaaa 

(2) Defomitar 

(3) Loss of function 
(k) Swelling 

(5) IU.scoloratiQn 
c# 3]angers 

(1) Improper handling xdsj cause 
Anoture to beccne open 

(2) ]>ttDage narrea and blood 
veaaela ^ 

d* llrst lid Arooedurea . 

(1) lonobilise bone enda 

(2) Lmobilize joint abcre and 
joint beloir f^nioture 



iaerican Siational Bed Cross Slrst 
lid Manual 

HSCl #109 



(3) Leara Joint injtiriea in 

^Poai.tioa^fc\2nd____ 



ih) Slii^t traotioa on atzaight 
bona isijuriea 



Caaualtjr Kit 

First Aid Equipment 
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ippUoAtlonr 

BTaluationi 

Ihtarvpwst thsoui^umt lesson* 



TIKE: 3 

t INSTRUCTORS ARE RfiQUIRiCD 



CQBCLDSIQV 



HUE: S nixi 



Sunnaxar: Todagr m% hsvs oorertd dxMSiaKi, l>anfliglTig and splintiae* Tou hart psrfoxmad 
these so you should here a better understndLag of this soir« X 



Bmotiyations is you hsre seesiy if tbfse prooediirM are not perfoxned ooxreotly, 
you vlll he doia^ more dsasfle then good, so you mast tmimibn the ooxreot prooedures 
in sdministeiTing^fixst aid treatment to a Tlotim. 



issignment: Bead sad study the following SG units and answer the questions at the 
end of each unit. 

1« .36*211, Sudden Illness 

2« SG-212, Bespiratozy Inergenoies and irtifioial Bespiration 
Closure: Baoieaiber what you learned today osn sare a life. 



'All 



suiium iLuisss 

IBIBOIJDCTION 

Attention: How oazqr of you know vhat sudden iHneseee are? 



/77 



XIHE: $ min 



Review: • Testerdear we leaxned bow to apply dressings, bandaging, and splints, the 
differ^t types and their speoific use. ' 



Overview: Today's lesson will oover sudden^illnesses and respiratosy emergencies 
and artificial respiration. ' 

Motivation: Sudden illnesses are not ux^coomon and they can happen to aiayone. Sosie 
members of your family probably already have soae of tibSrse illnesses, so by you 
knowing how to treat them, you will be able to save their lives. 



Transition: So, let tui begin our lesson for today. 



BOUT 



Presentation: 



1. titirbhout reference, identify procedures 
for administering emergency first aid for 
sudden illnesses ^ Sl^ty percent of the 
procedures must be identified correctly. 

a. Heart 'Attack - 

(l) Signs and qnflptoos 

(a) Persistent chest paizis 

Chest and sternum area 

Left shoulder and arm 



(c) 
(d) 



Gaajfine and shortaess of 
breath, bluish color lips, 
skin, flngemiill beds 



(•) 



Sxtreme prostratibn 
(f) Shock 

Xe) Swelling of ankles 



TIHBt So min 

TIME: k$ min 

imerican national Bed Cross Pirst 
Aid Manual 

axergy and- OSraining Material " 
Conservation - 

-Conservation of cleaning materials 
Transparencies^t ilfell 



er|c 
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(2) fixMt lid 

(a) illov yiotia to be ooinfo2>- 
table • ' , 

(b) Provide ventilation 
(o) PjTotect a^gainst drafts 

(d) ITae artificial respiration 
if neoeasaxy 

(e) Btlp with prescribed medicine 
if victim has any difficulty 

(f ) Do not give liquids if 
victim is icooonacious 

b* Stroke - apoplexy 

(1) Spontaneous rupture of a blood 
veaael in the brain or fozsna- 
tion of a clot that interferes 
with circulation 

(2) Major stroke 

(a) Signs and symptoms 

. Ifoconsciousness 

2. Paralysis or weakness 
one side of the bo^ ^ 

(b) Kain symptosis 

1. liiffioultyii breathing . 
and swallowing 

2. Loss of bladder or bowel 
control 

J.* Pupils unequal 

Tkck of ability to talk 
or slurred speech 

(c.) Urst lid 

riv Rpovide moderate covering* 



i. Give artificial reBpiration 
if aaoMaazy 

. Ji. Boaition viotin so that 
f aeosations will dmin from 

BWUth 

5. Obtain oadical aid 

6. S3 not give liquids unless 
victiffl is ^le to swallow 

(d) Minor stroke 

. 1« May happen in sleep and De 
accoorpanied by 

a* Haadacha 
be Confusion 

Slight dizziness 
de Ringing in ears 
£e Other mild complaints 
2e Later 

• ae Minor difficulties in 
speech 

be Meoozy changes 

Ce Weakness in an aza 

: or leg 

d.e SLstuzbance in 
normal personalily 

, (e) RLrst ii* ^ 

% 

• la Protect victim against 
accident or physical 
exertion 

2e Suggest medical attention 

feinting due to. loss of blood in brain 

(1) Signs 

(a) J&ctrame paleness 

(b) Sweating 2 1 



(o) ColdMMt of th« sldn 

(d) ' BLsiiziaoa ^ 

(e) SfuBibzMfs and t-tnglinasi 
of hands' and feet 

(f) Bkuaea 

(g) Foaslble disturbed vision 
Ilrat lid 

(a) Leave victim lying down 

(b) . Loosen clothing 

(c) If victim vomitst roll bead 
to dradn flxiids • 

(d) Maintain aixwey 

(e) So not potir water on face 
{fy Give no liquids 

(g) RiaiDlne victim 

(h) Seek medleal aid if recovery 
' is slow • \ 

Convulsion 

(a) fiigld body muscles lasting a ' 
few seconds to half minute 

(b) "^^Blxiish dLscolpration of face 
' lipst .foaming at the mouth 

or drooling * • , * ^ 

*(q) Gradually subsides 
arst lid J' ^ 

(a) Prevent victim from hurting 
himself * * , 

(b) Give artificial respiration 
if needed 

• *i - 

(c) Bo not place object/ 
between teeth^ 

(d) ]>o Hot pour liquid in mouth 
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(e) So not restrain victim 

(f) Do not place child in 
tub of water 

df I^ilepay 

(1) lint Aid 

(a) Puah away near objects 

(b) Do not force object between 
teeth when jerking is' over, 
loosen clothing. 

^ (c) Keep victim lyin^ down 

(d) Maintain airway 

(e) Jfeovent drowning in vomit 

1* Turn head to side or 
p:^ace on stomach 

(f ) Give artificial respiration 
if necessary 

* • 

seizure allow victim 
to rest or sleep 

(h) Seek medical attention 

Application: 
Evaluation: , 

^Intersperse throufl^out lesson 

* . 

CONCIOSICiT 



TIME: JT/A 
TIME: 5 mln 



TIME: 5 niln 



Hamotivation: You can see how serioua these illneaaefl %* * 

to adainlater the proper care durir^ « aS^giLy SrjhJTtJ;;/' ^ *° 

ifl-ignaumt: N/A. Contiiiue into Beeplratoiy anergenciee and- Artificial to^^^ 
Cloaure: That ends our-leaaon on audden illneaa for today. 



■ -5- 
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BasnRAZORi BfOGBCiis m) iBrmczAL Bsspmzioir 

IHZBOXOCTIQV TIME: 5 niiA 

Att«atlon: C«n^7oa pexfoa «rtlflolal mpixationT ItmsyaoM thotild know how to do 

BBtiwi corered luddisi lUzitMM the laat hour 9 vhlch ooxuilot«d of heart attaoks^ 
atxokatiy oooYuliiona and *fpiltp«j« 

Orerrieir: Tbm next tixB houra va will laam artificial raapiration and ve will also be 
parfozmin^ this.' 

Hotiyation: There are all typee of eaergeocy aituationa where aartifioiml reapiration 
oan aare acoeone^a.lifey if done in tiie proper manner* M% will teaoh'you thia^ hut 
it ia ijp to you to Bjfply' it oorrectly* . . ^ 

a * 

Cranaition: How we will atart our leaaon for today* 



BOUT 



^Mentationi 



1* Giyeh a zeauaoitatLon manHrin;- denon- 
atrate prooedurea for adniniateriniT artificial 
reapiration* ]Kcocedarea utilized noat be 
in accordance with the iaer ican Rational Bad 
Croaa Tirat lid Hnual and HSXi IO9 Namial* 
All procedures moat be accoa^liahed with 
Tnlnlmum instructor aaaiatance* 

a* BefoM givlnir inouth to mouth 
resuacitation, dia^pola ai^ia 
for the following 

(1) Respiration I 

(2) Pulse 

(3) Pupils of eyes 

(4) Skin color 

(5) Skin taoiperature 

{6y State of oonsciouaneaa 

f • * 

(7) P^&alysis/loaa of aenaation 



TIME: k hra $0 min 

TIME: 1 hr 15 oin 

ftiergy and Training Material 
Cqnaerration 

Conseinration of Cleaxiing MaterLala 

imerican National Bed Cross KLrst 
Aid Manual 

I3rBTA#l09 

Traziaparenciea Set #212 

Illm: TP 6296, »«Mouth to Mouth 
Beeuscitation** - 
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(8) SMatloQ to pain 
B*Bpixatoz7 Syiit«B . 

(1) lix aoVti tfarou^ oaagr 
« ttrootuxM on ita vay 

to ttat IvDfft, \Ams9 coorgta ' 
it CKchaactd for wMto 
produota 

(2) Jdx wcnrBM first ifarou^j^ 
tbt mouth and aoM to the 

' tttpoet 

(a) Contaiaa 20 to 219^ 
oxjg&xif and 78 to 
799('nltrog«h 

(3) Breathifig ?3AoMm->J ' 

(a) TTiipl ration 

Mujolaa aiova xiba 
^ outifazd 

^* Ddjipfara^ii BiovM 
dowsMxd^ 

(b) fiq)lxatlo& 

1. MumIm xelsr» xiba 
nova ixanxd 

g. liapfaxa^ ralax» 
aoraa upmxd 

Inaplzatloiv^bgplxatloii 
phaaa aotaa about 50O00 . 
OM (1) pint of air, 
Itm^l fsctanu^t 5^ of tha 
oagrgan 

Satazmina xxaad for south to 

mouth or mouth to x^aa raauaoltatlon 

(1) Braathiag lopalrad/atospad 
conplataly 

(a) Slaotrloal ahor^k - 

(b) Baxblturataa/dru|pi« 

(0) !Fozlo gaaaa \ 
(d) BNorb ditei^«/MtlBta 

. . 218 
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ZUnt nr 6$55i "Sav« Th&t Life" 
BMuaoitatioa MnuJcina 
SMuuitation SerioM 
iaplratpzra 

iirwaya" ,1 



J 



(2) Ibxtiffi iattcr i& south 

(a) Ibod, Toaity phlt^i nuotui 
(^) Ibbd, foMiffx objMtd 

(3) Btoopofpaltion of Bixmy obitruotloni 
. (») Look 

(o) J—1 

(U) lirMtBMiii of «izMqr b^itrootlon 
. (a) CiMa patlwtf noath 

(b) fUi paii«it« hMid back 

(c) Ibzoa aix Into patlattt 
iiouth* 

I (a) a liftmtthod ^ 

(•) Jw lift Mtbod 

Idantliy SHTuth to aioath XiisaMltatioa ^ 
prodedoTM. 

(l) PuIaonaaT XMUMltation ' 

(a) litablisfa[ aiximar 

(ti) S#at patLifltta noaa (hand 
or your ohaaic) 

(o) Znhala dairply (lOOOoo) placa 
. mouth upQn;patifnt« mouth 

(a) Ixhala Into, patinta mouth 

(e) Bnora mouth, patlant :idll 
azhala 

(f ) Sepaat araqr 

w I* 0-6 jaimi 20 tlmta ptr 

• minuta (imall puffi of air) 

^» 6-13 •* 20 timaa par 
mlsuta (li^t praaaura) 

^ JL*' .^3 ^ ^ 12-15 timaa par 
minuta (lOOOoo) of air 



(2) Kouth to BOM 



(a) Il0«d if p*ti«it taM lowtr jav 

!• Claa^ patLontf Jaw slmt 
vith jour £ija|{*rt 

• ^ 

g» CoTwr'bii aoM with tout 
mouth 

* Slow into noM and mtoh 
; for ctett xiM 

i£« Qpm oiouth to allov 

patlimt to «achal« tfaxou^ 
mouth 

(3) Mouth to StoniA 

(a) TTm mm baido ttofaolqaM m 
Muth to south ottopt Muth 

piMMMt 

(b) jJn tfcLoo noxnal bxMth at 
on* 9mj fiy Mooods 

(o) If air MoapM tfarou^ aouth 
or aoM - partial lax7»««otaaar, 
Mfil aouth nd aoaa and proooad 
aa abova 

HmSBIM SUMKARY' 

2% GlT«n a raauaoitatiaa BMoiikia, WB and 
reauaoitatlon davioot daannatrata iahalatlca 
procaduraa. . Pcooaduraa utHlead aut ba la 
- aooordaaea with tha WB ohaokliat. All pxooa- 
duxaa oust ba atriotlj adharad to, with halp 
£sca tba iaatxuotor on dlffloult axaaa. 

a. Claar noath throat of f oxvl^i 
Mtariala if smmmzj, pstfanbly 
%rith a oImh oloth axouod tlxigm^ 

ha Haoe "^^^^^^ on its back vith a 
foldtd. blaaicat, ooat or y-p 
objaqt undtr tha thouldan 

Oa Ektand haad back/ pull ohin up, 
applj ba« uak 
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(1) 



Bold Mudc fiTiily on f«o« with 
-Unib aad isiicc fiaetSt O'ttMr 



Biff NMks 



(2) 



Inflate Itnffi Igr •qoMiixiir 
b«ir vith oUrnc hand (or tiat 
oxjem l>ottlt for air lupplgr) 



(3) 



Obaarra riaa tad t$ll of 
otaaat for' propar TwtUatloia 



0^ jra - 20 tiiita par aiixttta 



6-»13 jra «- 20 tiaaa par aimta 
14 and xqp «- 12-15 tiaaa par adimta 

(Jk) i«8ipt mnaal xaaaacltatLoa vifh 
autoatttLo raauaoltator and Tolm«- 
taz7 affort 

IKCBIIN SQIfUBr 

3. GiTan a raatuioitation awnikin, MB and raaua- 
citation darioat dmnatrata aapiratlon proca- 
duraa. Ptooadurai utilisad out ba in aooordanoa 
iiith tha WB ohaoTcIiat'> .ill prooadccrai anat ba 
aoooiBpliahad vlth mlnlTnm inatruotor aaaietanoa* - 



a. iflpiration tactaniqtiba with mochanloal 
aspirator 

(1) Cbaok Tiotim for airwagr obatruo«- 
tioff by; . 



(a) LookLac , ^ 

(b) IiiBt«iln« 
(o) IWalinff \ 

(2) If aapiration ie nacaaiazy 

(a) Foaition Tictia on hia 
back 

(b) Turn haad to cna sldo 

(c) Bnora tb« air ihiald 
footauotion puap from 
tha oaaa - 

^ (d) Foaition foot auction 
' puap naar victlaa haad 
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(•) Bald Mtal tip in aouth of 
yttk foot* Omtiiniift u 

lOQIf MM raotiOlB is lIMdod 

(f ) Piapiaif Hm^ boUows oxMitM 
mftioiwt motiosi to xwofrs 
obftraotiflff fluids 



Irisi if tho txap jar should 
ornflovi it is aot bsom- 
sszjr to. disoontlans opsxmtioa 
slxios tbs sspianttsd liquid 
Hill eatsr ths bsllows sad 
viU satoiaatiomlly bs 6Bqptisd 
ttm tha bellows nith ifas 
opoct piMprsialcm 

!Ebs srtan ball tsIts m the 
xtibbsr txsp Jsr oovw siapljr 
ssTTss ss a qprs in osss tbs' 
otbsr bsooomi oloagsd. 



(3) Clssaiair ths foot poqp 

. (a) Uash ths astal tip in S019 
and vatsr or a disinf sotin^r 
\ . solution 

(b) Sinos^all flov is aimar fcoa 
tfas fiotia, ths maindar of 
ths puap used not bs stsrils^ 
Bsvarrsr* olean vatar nagr bs 
dma throui^ ths bsllovs. 
Xsfp pusping until tha olsan 
vatsr has tboroui^Llj flushsd 
out tfas bsllows. 



ipplioation: 

l^tsrspsrae tfarou«^t lssson« 
Evaluation: 

Intaraperaa throughout leaaon 



TIXKt 3 hra 30 min 



concLusioff 



TIMS: 5 Bin 



ftanax:^ Todasr w* hav* oov«r«d artifUl rMpixatioa, iahalatioa pxoo«dux«« and 



ERIC 
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B«Botiv»tio&t It i> T«aqr iagportant to asplor thM* pcootduxts oomotly b«o«u« & 
will depend da Toa. ^ 

igsl^muxti Bead and etudgr SG unit 213t Ceacdiopuljnoazj Betueoltatlosi tad trnmnx 
the guoetlona at the end of the tmlt* 



Cloeuret iQiat end* our leeaon for today. 
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ciBMOFDiMOiUEx BssasoTsmos: . 
msoixjcTiov 

ltt«ntlon: What If oiodiopulaoxiazy zvtuaoltatioo? , Dp you Imow? 



}t1 



Bevi0v: The prtviouji f«w daya have bten spent cox variomi subjeote that will help 
you take oaxe of yourself and aid you in saying* other livee* 



Overview: How ve are goin^ to diaouea the one and two man CPR. 



Ifptivation: 1 person oaa die vexy quiokly without the proper oare. You, aa a resouemant 
nay need to provide the neoessaxy life giving CPR. . 



Transition: Now we >411 disouss the perfom CPS. 



Presentation: 



1. Given a reeusoitation manikin^ demonstrate 
prooedures for administering oardiopulmonaxy 
reeusoitation. Procedures must be in aooordanoe 
with-thr-imerioan Haart Association requiring 
assistance trm the iostruotor on the diffictilt 
parts. 

a. Eaart problems 

(1) Seart disorden 

(2) Beart attacks 

(3) Symptoms of heart attack 

(4) . Care for a heart attack 

(5) Cheat pain 

(6) Beart failure 

(7) Slyioptoms of lieart failure 

(8) Care for heart failure 

(9) IB^oxia , 

(10) Isplqrxia 



TIMB: 3 hrs $0 min 

TBSti k$ min 

Ibergy and Zraining Mateiial 
Conseinration 

Conservation of Cleaning Material 
imorican Haart issociation Paoxphlet 
Txinsparencies Set J213 
Besuscitation Manikins 
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(11) Signs of o«rdl«o «mtt 
b# ReoceduMt for CIB with one resouflman 

(1) nnM«pon0ly«n000 

(2) ' Open airm7» MtabUiih bzeath« 

leisnMs 

(3) Sttrt vantiUtioas («rax««9 1*) CHECK PULSE 

{k) Cixoulat« 15 compreiiions to 
two TtatilmtioziSy for foio? O7OI00 

(5) Check pulse 

. (6) Prooeed at a rate of 15 oongpres*" 
sions to two ventilations 

0. Itocedures for CPR with two resoxasmen 

(1) Saaie.as for one osn 

(2) Yentilations - interpose one breath 
on evexy fifth upstroke 

(3]f CoiBpress - 60 per aiimte 

d*. Fjfocedtires for CPR with infants 

(1) Two fingertip ooq^ssions located 
between nipple line • center of 
stexnum 

(2) Coopresslon ratio 80-100 times 
per minute 

(3) Tentllatlon - small puffs from 
cheeks after aveiy fifth ooapres'- 
slon 

»' 

^ e. Ccospliqations with CFH 

(1) Band too hij^ 

(2) Hand too lev 

*■ » ^ 

(3) Band too far ri^^t 

* ' ' * 

(4> Band tod far left \ - ' ' • ' 

ipplication : TIMB: 3 hrs 

LEitersperse throui^bout lesson. 2 instanactors are required 

EMC : 225 



Evaluation: TOSt $ min 

!DEit«rap«rst throu^^iout leMon. 

COHCLUSiON' 

e 

SuflBaxgrt V* hav* dlaoiiSMd pulnonaxy and caxdippulaonazy reausoltation today. 



Hanotivationi ia a firefifl^xter, you ouat taow thaaa taohniquaa to parfom your job 
pcoparly. 

iaaiffoaent: Raad and atudy th« ioUowing SG unite and answer the queationa at the end 
of each unit. ~ 

1. SG-301, Block III and IV Orientation. ^ 

2. 80-302 1 QperatLona, Maintenanoe and Mounted Equiinent on the F-10 Bescue Vehicle. 

Closure: Only continued training will keep you proficient in pulaGnaw and oardio- 
pulmonarr resuscitation. ' 

mrriATE misuBBmrs Tssfs joxii Tsm cr iti que. 
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BLOCK II f "* 

BREATHING APPARATUS, RESCtJE CARRIES, AND EMERGENCY FIRST AID 




CHANUTE TECHNICAL TRAINING CENTER (ATC) " , 



This supersedes 3ABR57130-1-SW-200, 25 February 1971. . 
OPR: TWS 
DISTRIBUTION: X 

TWS - 2000; TTVGC - 2 



Dvsigncil For ATC Cowrs* Um • 

00 HOT use OH THt JOB 



Study Guides «nd Workbooks are training pulllications authorized by Air Training Command (ATC) 
for student use in ATC courses. 

The STUDY GUIDE (SG) presents the information you need to complete the unit of instruction or 
makes assignments for you to read in other publications which conUin the required information. 

The WORKBOOK (WB) conUins work procedures designed to help you achieve the learning 
objectives of the unit of instruction. Knowledge acquired from using the study guide will help you perform, 
the missions or exercises, solve the problems, or answer questions presented in the worjcbook.. 

The STUDY GUIDE AND WORKBOOK (SW) conUins both SG and WB material under one cover. 
The two training publications may be combined when the WB is not designed for you to write in, or when 
both SG and WB are issued for you to keep. • , / 

Training publications are designed for ATC use only. Th^ are updated as necessary for training 
purposes, but are NOT to be used on the job as authoritative references in preference to Technical Orders 
or other official publications. 
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BLOCK 11 ORIENTATION 



OBJECTIVES , ' 

After complttlng chit tCudy guide and your clastroom instruction > you will 
parttclpa'tt In a di^cuaslon^contlatlng of questions and antwert on: 

. Block content. ' ^ ^ » 

2. Safety, * • • 

3* Energy conservation, - ' ^ 

INTRODUCTION 



At a highly trained firefighter, * 
you must not only- be able to effect a safe, 
quick rescue, but also be able to diagnose 
and give proper first aid treatment for 
all types pi Injuries until qualified 
medical help can be obtained* During the 
next 'six days, you will study extensively 
within the area of first aid and expand 
your knowledge of this subject. You will 
also learn about }}reathlng apparatus. This 
Is Important to you as a firefighter. You 
will also study about rescue carries and 
how to use them. 



INFORMATION 



BLOCK CONTENT 



Block II is six days in length and 
will Include such subjects as breathing 
apparatus and rescue carries, but will 
be devoted primarily to first aid. During, 
the learning prbcess, you* will be 
evaluated and graded on your ability to 
perform various tasks thr^oughout this 
block. Upon completion of Block II» you 
will take a written test. Successful 
completion of this block is determined 
by satisfactory performance during 
classroom activities and a passing grade 
on the written testt 

SAFETY 

The word SAFETY is heard so much, 
you would think that maybe we could do 
without it once in awhile. And if we 
suddenly discarded the word and what it 
means 9 accidents will stiir occur. As 
firefighterSi we are definitely concerned 
with safetyi ,\.the safety of ourselves 



and others. Those of us who have never 
had accidents are not just iMcky, we have 
learned to practice sajfety in everything 
we do. We have also learned Jthat practicing 
safety is not a hard job. We would like 
to invite you io join us. Practice safety 
and let's stop accidents. ^ 

ENERGY CONSERVATION 

Shortly, you will engage in simulated 
first aid practices. You will be using 
a^ot o.f equipment that you may or may 
not have see^ before. The equipment is 
here for you to use, but please be • 
conservative with it. Use what you need 
but don't be wasteful. We hope that some 
of the measures that we use to conserve 
energy can be applied 'Aif Force wide. We 
invite your suggestions for improvements* 
in the fire protection scKool 'to promote 
energy conservation^ 

QUESTIONS . I 

Please answer the 'following questions 
on a separate shM^'of paper, ^ 

1. How long will you have to learn 
the content of Block II? , 

<• 

2. Will you be tested during the 
block? 

3. Why is safety so important? 

4. How does energy conservation 
apply to you as an individual? 

REFERENCES 

1, AFR 92-1, Fire Protection Program , 

2, School Reg 50-18, Oxrientation For 
Permanent Party and Student Personnel . 
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BREATHING APPARATUS 



.OBJECTIVES 



to 2 



Aftar coaplating thla atudy guide and your classroom Instruction, you will be able 

1. Don and operate breathing apparatus in accordance with technical order data, 

2. Inspect and service breathing apparatus in accordance with technical order 



data. 

INTRODUCTION 



} 



As a firefighter, your ability to 
successfully coabat fires els dependent 
upon the type of equipment available 
to you, and your knowledge of the proper 
use of this equipment* An important ^ 
part of this equipment is the breathing « 
apparatus* This equipment is used to 
protect, you when entering atmospheres 
that are deficient of oxygen or 
containing gases dangerous to life« 

•INFORMATION 

GENERAL DESCRIPTION AND ^ 
PROPER UTILIZATION 

The breathing apparatus, as used 
here, is the back-pack type and provides, 
complete respiratory protection in any 
concentration of noxious gases and other 
conditions of oxygen deficiency » This 
equipment consists of a facepiece , flexible 
hose, demand regulator, and cylinder 
containing air under pressure . Air is 
delivered through the demand regulator 
which adjusts the amount of air to suit 
the wearor's needs either at rest or 
under exertion. This equipment la caay 
to don and quickly put Into operation 
by means of a shutoff valve. The unit 
weighs approximately 30 pounds and will 
provide approxlimately 30 minutes of 
operating time. Figure 1 shows the names 
and components of the breathing ¥ 
apparatus. 

Components 

The major component parts of the 
breathing apparatus are: 

1, Air cylinder. 



or 



2. Regulator hose.> 

3. Cylinder valve and safety chain 
pin locking device. 

4. Air cylinder pressure gauge. 

5. Regulator pressure gauge. 
' 6. Shutoff valve. 

7;..^4p;** valve, 
i^acepiece. 



8. 
9. 
10. 



Breathing tube. 

Harness and backplate assembly. 



Operating Procedures 

Use the following procedures in 
operating the air mask. 

1. Remove the mask from the carrying 
case and check the air cylinder tank 
pressure gauge for "full" indication, or 
1980 psi . 

2. Then check the regulator shutoff 
valve (yellow knob) for the full open 
poGltiorl. 

3/ Check the bypass valve (red 
knob) ; turn the knob clockwise to the 
closed position* 

4. Turn the cylinder valve a 
minimum of three full turns, hook the 
safety chain or pin locking device. Check 
regulator pressrare gauge, which should 
read the same as the air cylinder 
pressure gauge (if not, use* lower* 
reading for working time). Open the 



<^7 



230 




SCOTT AH PACIC 

♦ * 

Figx4re 3.. ^ Self-^Coniained Breathing Apparatue. 



Mask Exhalation Valve 
Regulator 
By Pass Valve 
i Control Lever ^ 
Shut Off Valve 
Locking Tab 
Waist Strap 

Quick Connect Coupling 
Side Strap 
Chest Buckle Plate 
Chest Strap 

Regulator Pressure Gauge 

Breathing Tube 

'Air Cylinder 

Cylinder Clamping Lever 

Cylinder Pressure Gauge 

Cyiinde^r Valve 

Regulator Hose •Coupling 
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birpMs vtlvftvslls'ntly to check the 
air ^fldw* After air f lov ha« been 
eetebllshedt close bypass valve* 

5^ To doa the air pack, put 
the hiuraeiis on as if it vers a coat. 
Lett forward slightly, fasten the 
chest strap, adjust the side straps, 
then straighten up ttd fasten the waist 
buckle'* o 

6* Put on the facia mask, placing 
chin in first and puU the straps over 
yoMt head* Tighten the straps starting 
with the neck straps, and proceed upward 
until all straps are snug. 

7* Check the mask for leaks 
by holding the thumb over the breathing 
tube and inhale slowly. The wjkwik should 
collapsa against the face if there 
is no leak. Again, holding your thumb 
over the breathing tube, exhale in 
order to check the exhalation valve. 
The air should then escape freely. 

8. Do not coxmect breathing 
tube to the regulator until ypu are 
ready to enter a contaminated area, 
then connect only finger tight. Check 
regulator pressure gauge; it should 
read full ; this will operate the mask 
for ,30 minutes. Check the regulator 
gauge at ffequpit intervals while in 
a contaminated area in order to. determine 
the.<luantity of' air remaining. Vhen 
the regulator gauge indicates 300 
psi or is on the heavy line, approximately 
four minutes ai^ supply reaiains. You 
should leave the contaiainated area ^ 
iaoediately. After leaving the 
contaminated area, disconnect the breathing 
tube and remove mask. 

Note: Operation of ^e unit during 
emergency conditions 'Is as follows: 
f (see jEigure 1)' 

* 1.^ If the regulator assembly 
(2) becomes damaged or inoperative, 
open the bypass knob (3). 

2* Then depress the locking 
* tab (6)^ and close the shutof f valve 
(5). , ^ 

^ 3. Adjust the bypass valve (3) 
to suit your breathing requirements. 

A. Then laave the contaminated area. 



5« After leaving the contaminated 
area, remove the xmit.. 

6« Tag the unit for repair* 

Care of Equipment After Use^ 

1* To restore the mask to operation 
after use, wesh the faeepiece in warm 
water and mild soap. To disinfect the 
mask, use 70Z ethyl alcohol^ rinse, and 
air dry.* Wipe off any other 
accumulation of dirt, etc., from the* 
rest of the equipment with a clean cloth. 

2. Make sure all components of 
the equipment are dry before returning 
them to the carrying case. 

INSPECTION AND PREVENTIVE MAINTENANCE 
OF THE BREATHING, APPARATUS 

The breathing apparatus is visually 
inspected daily and after each use. ^ 
complete operational test and inspection 
is required quarterly (90 days) . 

I^ily and After Operation 

The following list of items should 
be checked when performing a visual daily 
or after ^operation inspection. 



1. Case: 
of the case. 



Check the condition 

a. Handle. 

b. Snaps. 

/ 

c. Wrench r 

2. Faeepiece; Check each of the 
following items on the faeepiece to see 
if they are complete and in good condition. 

a* Lens. 

b. Exhalation valve, 
c* Headstraps. 



^ d. Face seal. 

3. Regulator Assembly: 
each of the following: 



Inspect 



a. Shutoff valve (yellow 
knob , full open) . 
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b. Bypaaa valve (red knob, 

closed) • 



STORING THE UNIT 



c* Gauge, 
d* Hose*, 
e. Threads* 
4. Cylinder: check the following:. 

a. Pressure (if not full> 
recharge, or replace) • 

b. Valve (closed). 

c. Safety chain or pin 
locking device. 

5# Harness: Inspect the following 
items on the harness: 

a. Webbing. 

b. Buckles. 

c. Snaps. . 

0 

d. Shoulder pads. 

Changing Cylinders 

When the cylinder requires exchange 
or recharging^ follow these procedures: 

1. Hake, sure the cylinder valve 
is closed. 

2. Remove the regulator hose 
from the cylinder using the wrench 
located in the case. 

3. Push the release lever to 
remove the cylinder from the backplate. 

4. Reverse the above procedures 
to iustall a full air cylinder. 

5. Wipe the entire assembly 
off to remove dirt and other foreign 
matter. 



Store the unit in the carrying 
case with the backplate up and fold 
the harness oyer the cylinder. Arrange 
the regulator hose so it will not be 
sharply :bcnt or cramped*, place the 
mask and breathing hose in the case 
loosely. 

QUESTIONS 

Answer questions on a separate 
sheet of paper. The answers will be 
checked and evaluated by your instructor* 
Dp not write in this book. 

1. What is the primary purpose 
of breathing. apparatus? 

o 2. (jhere is the breathing apparatus 
stored when not in use? 

3. When should the breathing 
apparatus be inspected? 

4. What should the air pressure 
gauge read with a full cylinder? 

5. How is the facepiece checked 
' to ensure there are no air leaks? 

6. What is the working time of 
the breathing apparatus? 

7. How many times should the 
cylinder valve be turned before use? 

8. When will the bypass valve 

be opened? 

9. What is used to disinfect 
the breathing apparatus mask? 

REFERENCES 

1. APR 92-1, Pire Protection 
Program * 

2. TO 14S5-7-1, Self Contained 
Breathing Apparatus . 
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RESCUE CARRIES 

OBJECTIVE / ' 

After conpletlng this study guide end your classroom Instruction, you will be 
able to Identify the proper rescue carries to use when confronted with a rescue 
situation* Perform rescue without causing further Injury to the victim* 



INTRODUCTION , 

The Air Force does not need 
special rescue and ladder companies 
in Its fire departments as large 
metropolitan areas do. Air Force 
bases are much smaller than the&a 
cities and can» therefore » combine 
several fire fighting duties* However, 
for better organization, specific, 
iiuilyiduals or crews may be assigned 
Che primary job of rescue, local 
conditions permitting* Normally, 
each Fire Protection Specialist in 
the Air Force is a rescuenan as well 
as a firefighter*^ But you/ the firefighter, 
cannot wait until the need arises 
before you learn hcrw to rescue building 
occupants* You must know in advance 
what 1^ to be done» what tools you 
will use, and how you will use them. 
We've mentioned before that saving 
lives and property la the goal and 
purpose of the firefighter* Lives 
are certainly more Important than 
property; therefore » rescue efforts 
come before anything else** The senior 
officer's size-up of the emergency 
should tell if rescue operations will 
be required. Extreme care should 
be taken in moving building occupants 
vho appear to be Injured* Inexperienced 
handling may greatly aggravate injuries. 
Compound fractures may be transformed 
into more serious » or even fatal injuries, 
unless removal is iiccomplished in 
the proper manner* When a fire is 
not serious or is under control , and 
required medical aid is at hand, rescueman's 
ixnedlate removal of Injured personnel 
may not be desirable* In any case, 
medical assistance should be available 
at the earliest possible time* The 
removing and handling of deceased 
personnel may not be' desirable* In 
any caae» medical assistance should 
be available at the earliest possible 
time. The removing and handling of 



deceased personnel should be left to 
medical personnel except when necessary 
to save the bodies or entry is too 
hazardous for any but trained firefighters * 
With this in mind, let's get into our 
dlscusslon^of rescue techniques, 
operations^ and transportation of victims. 

INFORMATION 

RESCUE PLANNING 

Senior Officer 

The senior officer in charge at 
the scene of the fire will direct the 
rescue operation. He will direct you 
and your fellow firefighters to effect 
the rescue and to control the fire. 

Hose Streams as a Rescue Aid 

A hose stream or a *'water curtain" 
will prevent backdraftSi open paths, 
cool personnel, extinguish or knock 
down fire, dilute the concentration 
of smoke, and in general, give considerable 
help. ' , • 

Entering and Leaving the Building -^^/^ — ^ 

The breathing .apparatus allows 
the rescue personnel to enter -dangerous, 
smoke-laden areas. --They-can search 
for the victims in comparative^ safety 
to themselves and effect rescue^^js^ch 
more rapidly with the brei^thing apparatus. 
Inside stairways, if not cut off by ' 
fire, offer the safest route of rescue 
because the smoke only olfscures the 
vision. Before the rescueman enters 
a building, he should have a lifeline 
attached to him In^case of any 
eventuality./ The lifeline will lead 
others to him, and by the same token, 
it will lead him back to his starting 
point. Many times the planned escape 
routes are cut off by fire, and windows 
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offer the only path to safety. For 
this reaspn, you'll find yourself 
placing ladders at window openings 
where trapped victims may be. To 
assist a victim down a ladder, the 
rescuepian merely precedes the victim 
down the ladder. The victim descends 
between the arms of the rescueman. 




Figure 2. Using Ladder to Aid in Rescue. 



Removing the Victim 

If the victim becomes unable to 
proceed, the rescueman puts him astride 
his knee and cautiously makes his way ^ 
down the ladder, figures 2 and 3. Also, 
the victim can be lowered by use of the 
rescue tie (bowline on a bight/double 
bowline) or on a stretcher to which he 
can be securely strapped. Such a stretcher 
-can be improvised in emergencies by using 
the 14-foot ladder. While the rescue 
is being attempted, other firefighters 
will be directed to position hoselines 
and equipment, both to assist in the 
rescue and to begin controlling the fire. 
Hoselines are placed in readiness first. 
This is for the protection of victims 
and firismen. 

Reading Assignment 

To learn the various rescue carries 
and the proper methods of victim removal 
from endangered areas, read this study 
guide and the following: American National 
Red Cross First Aid Hanual, pages 110 
through 112, and. IFSTA 109, Chapter 15, 
pages 225 through 247. 

RESCUE CARRIES 

The method of removing a victim 
from a danger area is governed by 
conditions and personal preference.. 
The decision is made by you, often under 
duress, and with little time to think. 
If you are experienced in all types of 
carries, you will make the right decision. 




Figure 4. Drag. 



Drag 



Figure J. Using Ladder to Aid 
in Rescue* 



The drag is used when the victim 
is near an exit, when the victim is 
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Step 1. 




Figxxx'e 5. Backs trap Carry ^ 



extremely heavy, or where lack of 
headroom makes other carries Impractical, 
figure 4. Place the victim on his 
back, grasp him beneath the arms, 
and moving backward, drag him to an 
area of safety* 

Backstrap Carry 

'This carry Is valuable if the 
victim's Injuries will permit Its 
ui>e and the victim's weight Is equal to 



or less than that of ^^the rescueman. 
If the victim Is lying down and cannot 
help, the rescueman must also lie down 
t^th his back against the victim's chest. 
In this position, reach over the victim 
and bring his top arm over your shoulder 
and hold It In place with your hand 
close to' your chest. As shown' In Step 
1 of figure 5, you grasp the clothing 
of the victim at his hip with the other 
hand and roll him over on top of you. 
From this position, get on both knees. 
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see Step 2. Then to one knee. Then 
stand upright » as shown in Step 3. 

i 

Fireman's Carry 

Victims of* smoke or heat are 
generally found lying on the floor. 
If the victim is not already in the 
facedown position, turn him over, 
supporting his head on his arm, as 
shown in Step 1 of figure 6. Straddle 
the victim, place your hands under 
his armpits, and lift him to a standing 
position, see Step 2 of figure 6. 
Support the man with your arm around ^ 
his waist and step in front of him» 
and grasp the victim's right wrist 
with your left hand, as shown in 
Step 3. Bending your knees enough 
to locate your right shoulder against 
his midsection, pull his right arm 
around the back of your neck so that 
the victim's body drapes across your 
shoulders. Slip your right arm between 
his knees and bring his right arm 
down to your right hand and grasp 
it firmly by the wrist with your 
right hand, see Step 4t You are 
now ready to stand. As shown in 
Step 5, you now lift straight up, 
using your leg muscles to prevent 
injury to. yourself . This carry enables 
the rescueman to carry the victim 
a considerable distance without fatigue. 
Another distinct advantage of this 
carry is that the rescuemah^ will 
have his left hand free for protection 
and for moving obstructions. 

Arms Carry 

The arms carry is recommended 
for carrying the victim for short 
distances. The victim is grasped 
under the back with one arm and the 
knees with the other arm, figure 
7. He is carried high to decrease 
the fatigue rate of the' rescuer. 
The arms carry is not reconmiended 
when the man has a broken 'back or 
leg. 

Seat Carry 

This is a two-man carry which 
merely consists oi carrying the victim 
on a "seat" provided by the rescuemen's 
arms. See figure 8. Step 1 shows how 
the seat is formed and step^ 2 shows 
the victim in place. 

11 




Figure^ 7. Arms Carry, 

Chair-Litter Carry 

A convenient technique for carrying 
a person when a litter is not available 
is to seat th^ victim on a strong' chair , 
figure 9. This is also good for going 
up and down stairs, through narrow 
corridors, etc. 

• 

Carry by Extremities 

The chief' use of the carry is for 
moying victims that have no serious 
injuries to the body. One rescueman 
grasps the victim by the legs arid the 
other rescueman grasps the victim under 
the arms and around the chest, as shown 
in figure 10. 

Three-Man Carry 

In case of severe injuries the 
number of rescuers should be increased 
to at least three. This procedure makes 
it possible to transport a victim with 
the least possible bending or twisting 
of his body. One of the group must 
be in command tn order to coordinate 
the group efforts. It is common practice 
to make the one at the victim^ s head 
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step 1. 
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Step 2. 




thft leader of the crev. Three rescuemen 
line up on one side of the victim 
end the leader gives the word "prepare 
to lift." Aa ahoim in step 1 of figure 
11 » each man kneels on the knee nearest 
the victim's feet» so that one man . 
is at his shoulders » one at his hips, 
and one between hla knees and feet* 
Each man places his hands and forearms 
under the victim* The man at the 
victim's head places his hands iinder 
the shoulders, the center man places ^ 
his haxids under the pelvis or hips 
and. the small of the back, and the 
third man places his hands under the 
knees and ankles. As shown in step 
2, at the coimoand to lift, the rescuemen 
raise the victim and place him on 
their knees without releasing their 
hands. At the coanBand "raise" all 
rescuemen raise slowly to the standing 
position, and hold the victim closely 
against their chests. See figure 3. 
A victim may be lowered by reversing 
.the operation, but always at the command 
of the leader. 

Stretcher Carry 

As sKown in steps 1 and 2 of figure 
the procedure for placing a victim 
on ^ stretcher is the same as preparing 
to lift on the three-man carry. Although 
a stretcher squad should consist of four 
men, two or three men may carry a 
stretch^ under certain circumstances. 
If three men are to carry a stretcher, 
their positions are, one at each end 
of the stretcher, and one at the/middle, 
and all facing the same direction. The 
stretcher mustXbe picked up in this 
position since there is no help 
available for the^ lead man^ to turn 
around after the stretcher is raised. 
See step 3' of figure 12. The lead man 
and the rear man should walk out of step 
to eliminate bouncingvthe victim. 

PRACTICAL EXERCISES 

The remainder of your^^training in 
the rescue phase will be to^ compare 
your .proficiency in the task^ you have 
been reading about. These drills are 
designed to closely parallel t^e real 
situation you will encounter in\the 
field. V 

While engaged in rescue: \ 

\ 

\ 

\ 

. \ 



1. Do not lift any object or 
person that is in excess of your own 
weight. 

2'. Do not attempt to climb up 
or down ladders or stairs using other 
students or instructors as simulated 
victims. . 

3* Do not enter saBoke-*filled 
buildings except when accompanied by 
an instructor* 

4. Walk at all times and grasp 
hand rails when descending or ascending 
smoke tower steps. 

5* Be especially careful when 
ice is present in the training area. 

6. Report e(quipment defects 
immediately. 

QUESTIONS 

Answer questions on a separate 
sheet of .paper. The answers will be 
checked and evaluated by your instructor. 
Do not write in this book. 

1. What r.r'ewmembers i^er^orm rescue 
in a USAF fire department? 

2. What is of paramount importance 
in the moving of injured personnel? 

3. When and by whom should deceased 
personnel be moved? 

4. Conditions permitting, what 
is the safest route to use in moving 
victims down and out of ,a multiple story 
building? 

5;. Why is the victim carried 
"high" when using the arms carry? 

6. Describe the "carry by 
extremities." 

7. When using the three-man carry, 
and the command "Lift" is givA, in 
what position is the victim placed? 

8. When using three men to move 
a victim on a stretcher, what are their 
positions? 
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9* What is the advantage of 
using a lifeline in rescue operations? 

10* Hov ^are hose streaas used 
to aid rescue operations? 

II* When are ladders used in 
a rescue operation? 



15* Describe how you would assist 
a victim down a ladder. 

> 

16* You need a stretcher but there > 
is none available* How can you improvise 
one with your structural equipment? 

REFERENCES ' ' • 



12* Which carry is used to decrease 
bending and twisting of the victim's 
body? 

13* Which carry is practical > 
other conditions permitting, when 
moving an extremely haavy person? 

14« What safety factors are 
Involved when lifting a victim? 



1. The American National Red Cross 
First Aid Manual * 

^2. IFSTA #109, rire Service First 
Aid Practices* 
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INTRODUCTION TO FIRST AID 



OBJECTIVES 



to: 



After co«pl«ting the etiidy guide end your clessrooiu inttruction, you will be eble 



1* Identify the purpose of first eid. \ 

\ 

?• Demonstrete the procedures for checking victims for iuj^iries. 



INTRODUCTION 

First eid is the InBediete cere 
given to e person vho has been injured 
or has been suddenly teken ill. It 
includes self'-help and hone cere 
if aedicel assistance Is not aveileble 
or is delayed. It includes well- f 
selected words of encouregement » 
evidence of willingness to help» 
end pronotion of confidence by - 
demonstretion of competence. 

Reading Assignment 

To understand and leem the purpose 
of first eid» read Chapter 1» pages 
11 through 17 » in The Awricen Neticnel 
Red Cross First Aid^ Manual and pages 
1 through 6 in IFSTA Manual #109. 

QUESTIONS 

Answer questions on e seperete 
sheet of paper. The enswers will be 
checked and evaluated by your instructor. 
Do not write In this book. 

1. First eid knowledge and skill 
often means • 



in 



Z. First aid training is of value 



3. Heme two (2) reasons why first 
aid treining is needed. \ 

4. First' eid treining promotes 
sefety ewereness. Whet ere the three 
closely related terms needed to promote 
awereness? 

5. Name three velues pL first 
eid treining. 

•# 

6. List three procedures thet 
should be cerried out es edditionel firsts 
eid directions. ^ . 

7. What ere the procedures listed 
under "cerry out the indiceted first 
eid"? 

REFER&HCES . ^ 

1. Americen Netionel Red Cross First 
Aid Manual . 

2. IFSTA 1109. 
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IDVNTIFICATION MD TREATMENT OF SHOCK 



Aftar completing th/s study guide and you* classroon instruction, you will be abla 
to deoonstrate procedures to prevent or reduce shock. * 4*, 



INTRODUCTION ^ \ 

Shock is a condition resulting 
from a depressed state of manyWital 
liody functions, a depression thkt 
could threaten life even though ^the 
victim's injuries would not otherwise 
be fatal. Injury-relat.ed shock, copmonly 
referred to as traumatic, shock is \ 
decidedly different from' eiectrica]\ 
shock, insulin shock, and otber special 
forms of shock. A 

Reading Assignment 

To obtain a basic understanding 
of shock, its causes and, treatment, 
read Chapter 4, pages 60 through 65,'' 
in The American National Red Cross 
First Aid Manual. 

QUESTIONS 

Answer questions on a separate 
sheet of paper. The answers will 
be checked and evaluated by your 
instructor. Do not write in this 
book. 



1. What is injury-related shock 
commoaly referred to? 



2. 

3. 

of shock. 



What may cause shock? 

State the signs* and symptoms 



4. List the treatment objectiv'es 
of shock. 



5. 
shock. 



List the steps for preventing' , 



6. " Why is body position vital 
in trealfment of shock? 

7. How do you regulate body 
teiLrerature? 

8. Name two procedures i^ 
administering fluids to a victim 
suffering from shock. 

REFERENCE • , 

1. American National Red Cross First 
Aid Manual. 
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SWALLOWED OBJECTS AND CHOKIKG 



After coapUting this study guide end cleearoom instruction, you will be able to 
edainister eeMrgency first aid treatment for swallowed objects and choking. 



IMTROOUCTION ^ 

Each year nearly 2,000 deaths 
occur in the United States due to 
asphyxia caused by obstruction of 
breathing. Twbrthirds of the deaths 
. reported aj^ply to children under the 
age of 4 years. 

Reading Assignment 

To learn the causes and treatment 
of swallowed objects and choking, read' 
Chapter 6 pages 90 through 94, American 
Mational Red Cross First Aid Manual. 

QUESTIONS 

Axiswer the questions on a separate 
sheet of paper. The answers will be 
checked and evaluated by your instructor. 
Do not write in this book. 



1. How does a small child 
investigate small objects? 

2. Heme the signs and symptoms 
of swallowed objects and choking. 

»» 

Name the objective of first 
aid treatment for swallowed objects. 

4. Name the steps for prevention 
of swallowed objects and choking for 
small children. 

5. Name the steps ^for prevention 
of swallowed objects and choking for 
older children and adults* 

REFERENCE • 

1. American National Red Cross First 
Aid Manual. 



21 



^17 



Fire Protection Branch 3ABR57130-1-SG-207 
Chanute AFB, Illinois 

POISONING AND DRUiSS 

OBJECTIVES' 



After conpleting thie study guide and your classrooit instruction, you. will be able 

to: 

1* Identify procedures for administering emergency first aid for poisoning. 



2» Identify procedures for emergency 
INTRODUCTION 

A poison is any substance » solid i 
liquid » or gas, that tends to iispair 
health » or cause death when introduced 
into the body or onto the skin surface. 

Administered under medical direction » 
drugs often appear to have miraculous 
effect in relieving suffering, combating 
disease, and saving life* When the' 
same drugs are misused or abused, 
they can become enemies. 

Reading Assignment 

To understand the signs, symptoms 
and treatment for poisoning and drugs , 
read Chapters 7 and 8 in the American ' 
National Red Cross First Aid Manual.^ 

QUESTIONS 

Answer— ques t ions - on- a- sep ara te^~^"^ 

sheet of paper. The answers will be 
checked and evaluated by your instructor. 
Do not write in this book. 



first aid treatment for drugs* 

c 

1. What is the definition for 
drug misuse as stated in Chapter 8? 

2. What is the definition for 
drug abuse as stated in Chapter 8? 

3. Why are small children likely 
to become poisoning victims? 

4. What are the aids in determining 
whether or not a victim has swallowed 
poisons? 

. 5. What is the objective in 
treatment of poisoning by mouth? 

6. What is the first aid treatment 
for minor bites and stings? 

7. What is the proper way to make 
incisions (cuts) over the fang punctures 
in snake bites? 

REFERENCE . . . ^ 

1. American National Red Cross First 
Aid Manual. 
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IDENTIFICATION AND TREATMENT OF WOUNDS 

OBJECTIVE 

A£ttr conpl,eting this study guide and your classroom instruction , you will be able 
to demons t rate p[rocedures for the prevention of contamination and control of bleeding* 

INTRODUCTION ' 1. What is an open wound? 



K wound is a break in the continuity 
of the tissues of the body» either 
internal- or external. Wounds, usxially 
result from external physical forces* 
the most common accidents resulting 
in open wounds are motor vehicle accidents » 
falls » and* mishandling of sharp objects, 
tools » machinery » and weapons* 

Reading Assignment 

To identify what a wound is and 
its treatment » read Chapter 2 in the 
American National Red Cross First 
Aid Manual* 

QUESTIONS, 

Answer questions on a separate sheet 
of paper* The answers will be checked 
« and evaluated by your instructor* Do 
not write in this book* 



2, What is a closed wound? 

3/ What is an abrasion? 

4* What is an incision? ^ 

5* What is a laceration? 

6* What is a puncture wound? 

7* What are the first aid procedures 
for open wounds? 

'8* What are the safeguards to 
use when a dressing has been applied 
to control bleeding? 

9* Why are human bites so dangerous? 

REFERENCE - 

1, American National Red Cross First 

Aid Manual* ^ ~ 
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3ABR57130-1-SG-209 
IDENTIFICATION AND TREATMENT OF SPECIFIC INJURIES ^ 



OBJECTIVES 

After completing this study guide and your classroom instruction, you will be able 

to • 

1. Identify procedures for administering emergency first aid for bums. 

2. Identify procedures for administering emergency first aid for frostbite and 
cold exposure. 

3. Identify procedures for administering emergency first aid treatment for heat 
stroke, heat cramps, and heat e:chaustion. 



INTRODUCTION 

Foreign objects are often blown 
or rubbed into the eyes. Such objects 
are harmful not only because of the 
irritating effect but also because 
of the danger of their scratching 
the surface or becoming embedded in 
the eye. 

A bum is an injury that results 
from heat, chemical agents, or radiation. 
. It may vary in depth, size, and severity, 
' causing injury to the cells in the 
affected area. 

The ettent of injury caused by 
exposure^ to abnormally low temperature 
generally depends on such factors 

of exposure, temperature, and humidity. 

Freezing is accelerated by wind and^ 

by humidity or a combination of the 
two factors. This injury is called 
frostbite. " 

Excessive heat may affect the 
body in a variety of ways which result 
in 5everal conditions. They are referred 
to as heat stroke, heat cramps, aiid 
heat exhaustion. 

Reading Assignment 

To better understand what a specific 
injury is, xaad Chapters 3, 9, 10, and 
11 in the American National Red Cross 
First Aid Manual. 



QUESTIONS 

Answer questions on a separate sheet 
of paper. The answers will be checked 
and evaluated by your instructor. Bo 
not write in this book* 

1. What are the signs and symptoms 
of foreign objects in the eyes? 

2. What are the precautions to 
prevent injury by foreign objects to 
the eyes? 



3. 
4. 

of burn^? 



What are the causes of burns? 
What are the three degrees 



5» "What-ds -the^Tst^aid treatment' 
for the three degrees of bums? 



a. 
b. 
c. 



1st degree. 
2nd degree.^ 
3rd degree. 



6. What ax'e the first aid objectives 
for the treatment of frostbite? 

7. What are the signs and symptoals 
of heat stroke? 



8. 

cramps? 



What are the symptoms of heat 
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9. What are the symptoms of heat 
exhaustion? 

REFERENCE 

1. American National Red Cross ^Pirst 
Aid Manual. 
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DRESSING, BANDAGING AND SPLINTING ' 

OBJECTIVES 

After conpletlag ,thi8 study guide and your classroom instruction? you will be able 

to:-, ^ 

1. Demonstrate procedures for' applying a dressing or bandage. 

2. Demonstrate procedures for applying a tourniquet. 

3. Demonstrate procedures for administering first aid for fractures. 
INTRODUCTION 



Techniques of applying dressings 
and bandages vary according to the 
extent and location of injuries, the 
material at hand, and the ability 
of the first-aider to adapt to an 
emergency situation. 

Multiple injuries to the skeletal 
system, including the bones, Joints, 
and ligaments, and to the adjacent > 
soft tissues ajce common in all types 
of major accidents* 

Reading Assignment 

To learn what is a bandage and 
how to apply it, read Chapters 13 
and 14 in the American National Red 
Croas First Aid Kanual. 

QUESTIONS 

Answer questioi^is on a separate sheet 
of paper* The answers will be checked 
and evaluated by your instructor. Do 
not write in this book. 



1« When the decision has been made 
to apply a tourniquet, who makes the 
decision to loosen or remove it? 



2« What goes oyer a wound first? 

13. When is a dressing used? 

4« What \s a bandage used for? 

5« Wtiat is a fracture? 

6. What is a splint used for? 

7. When a person has a fracttxre 
of the spine, what is your primary 
.precaution ?J . 

REFERENCE 

1. American National Red Cross First 
Aid Manual. 
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SUDDEN ILLNESS 



OBJECTIVE 



. ./^!?r ^^P^®5i"8 this study guide and your classroom instruction, you will be able 
to identify procedures for administering emergency first aid for sudden illnesses. 

INTRODUCTION 

First aid workers often encounter 
emergencies that are not related to 
injury but arise from either sudden 
illness or a crisis in chronic illness. 
Unless the illness is minor and brief, 
such as a fainting attack, air sickness, 
a nosebleed, or a headache, medical 
assistance should be sought. Although 
sudden illness is not always urgent, 
sometimes it endangers a person's 
life especially if associated with 
a heart attack or a massive internal 
hemorrhage. An important first aid 
measure in such an^ instance is to 
secure transportation for the victim 
to receive medical care as quickly 
and safely as possible. 



Reading Assignment 

To better understand what is 
meant by sudden illness, read Chapter 
12 in the American National Red Cross 
First Aid Manual. 



QUESTIONS 

Answer questions on a separate sheet 
of paper. The answers will 'be checked 
and evaluated by your instructor. Do 
not write in this. book. 

1* The two principle systems 
of an acute heart attack are? 

2. Where does a stroke occur 
in the human body? 

3. What is fainting? 

4. What is convulsions? 
3. What is epilepsy? 

REFERENCE ..^v'"?, 

I* American National Red Cross First/ 
Aid Manual . / 
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RESPIRATORY ^EMERGENCIES AND ARTIFICIAL RESPIRATION 



OBJECTIVES 

After covpleting thi« studT guide and jrour classroom instruction, you will be able 



to: 



1. Demonstrate procedures for administering artificial respiration. 

2* Demonstrate inhalation procedures using resuscitation manikin, resuscitation 

device » and workbook. 

3. Demonstrate aspiration procedures using resuscitation manikin, resuscitation 

device, and vorkbdok. 



INTRODUCTION 

A respiratory emergency is one 
in vhich normal breathing stops or 
in which breathing is so reduced that 
oxygen Intake is Insufficient to 
support life. 

Artificial respiration is a 
procedure for causing air to flow 
into' and out of a person's lungs 
when his natural breathing is inadequate 
or ceases. 

Reading Assignment 



To understand what a respiratory 
_srgency is and \Aat first aid measures 
to take, read Chapter 5 in the American 
National Red Cross First Aid Manual. 



QUESTIONS 

Answer questions on a separate sheet 
of paper. The answers will be checked 
and evaluated by your instructor. Do 
hot not write in this book. 

1. What is the definition of 
respiratory emergency? 

2. What is the definition of 
artificial respiration? 

3. What are the objectives of 
artificial respiration? 



REFERENCE 

1. American National Red Cross First 
Aid Manual. 
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CARDIOPULMONARY RESUSCITATION 

\ 



After completing this study guide and your classroon instruction, you will be able 
to demonstrate procedures for administering cardiopulmonary resuscitation. 



INTRODUCTION . 

Even in this age. of highly 
sophisticated and automated machines , 
a factory wo^rker must know a great 
deal more about the machine than the 
mere fact that it performs a certain 
function and that a single switch 
or ^ lever causes it to do its work* 
He must knovr how the machine works , 
and what is more important, what to 
do if it malfunctions or fails. The 
same is true of the rescueman* It 
is not enough for him. to know that 
the human body is a wonderful and 
complex machine that may operate for 
years with only minimal care and with a 
remarkably low breakdown rate. He 
must know how the machine works and 
he must know what to do in case any 
of its major parts malfunction or 
fail. 

The human machine continues to 
function efficiently because of a 
close relationship among the heart, 
the lungs, the brain, and their 

interconnecting, blood vessels. Each 

of the organs is. dependent on the 
others , and each will continue to 
function only as long as the others 
operate properly. 

The heart pumps blood to the 
lungs, where it is combined with oxygen 
that is drawn into the lungs with 
each breath. The oxygen-enriched 
blood returns to the heart and is 
immediately pumped to all parts of 
the body where the oxygen is exchanged 
for waste products (see figure 13) . 

. INFORMATION 

CARDIOPULMONARY .RESUSCITATION 

While all of the cells of the 
body need a constant and uninterrupted 
supply o.f oxygen for nourishment and 



revitalization, nowhere is this supply 
more essential than in the brain. In 
addition ^o regulating all of the other 
functions ,\ the brain controls the 
activity of the heart. As long as 
the cardiac control center in the brain 
is properly^ fueled by a fresh supply 
of oxygen. It continues to send the 
signal thar\causes the heart to pump 
efficiently and without interruption. 
Thus, it is ^uite easy to see- that 
life continues as long as the operation 
of the heart, I lungs, and brain are 
properly balanced. 

On the other hand, if something 
happens to upskt this balance, the 
body is placedlin immediate danger. 
Unless the condition causing the 
disturbance is ^orrected promptly and 
efficiently; death may result. In 
many cases, death is expected and is 
inevitable. For| example, advanced 
age coupled with\ terminal illnesses 
may cause the cells of vital organs 
to deteriorate to the point where they 
simply can no longer function, and 
the body dies. Oh. the other .hand,, 
the sudden and unexpected death of 
an otherwise healthy person might be 
reversed if the proper resuscitative 
steps were taken lipmed lately. Such 
as th^ case of victims drowning, electric 
shock, heart attacVc, asphyxia, or similar 
accidents. \ 
\ 

In many accident situations, the 
chain of events thaD leads to death 
is initiated by the inability of the, 
patient to breathe. ^| Since no fresli 
air is provided to tHe lungs, no oxygen 
supply is available to the blood stream. 
Even though the heart ; continues to 
pump, no oxygen is carried to the cells 
of the brain. The bri^in cells are 
weakened by the lack of fuel, and the 
cells that make up the! cardiac control 
center quickly lose their ability to 
send signals to the heart. Because it 
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Figure 23, The Human Heart. 
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UNCONSCIOUS- 
NESS 



PAIN 



RESPIRATION 



CYANOSIS 



APPREHEN- 
SION AND 
FEAR 



SHOCK 



TRANSPORTA- 
TION 



\ 



Symptom 



Severe pain in chest radiating 
to shoulder, arm, and hand* 



Treatment 

Assists victim to take 
\ medication if under 
\ a doctor's care, 
otherwise carry out 
the steps below. 



\ 



Shortness or basence of breath 
is a very severe and dramatic 
symptom* 



Maintain open airway, 
artifv^cial respiration, 
100% o^gen. 



May occur at the outset or 
later in the attack. 



Maintain \open airway. 
Artificial respiration 
may be indicated - 
administer 100% 
oxygen. ^ 



Very possible, but not 
necessarily present. 



See respiration. 



Present - patient has feeling 
that death is impending. 



Reassure victim, k^ep 
him quiet. Note: \ 
Keep him still and \ 
quiet. 



All symptoms may be present. 



Treat for shock. Make 
comfortable, reassure 
victim. Notet Keep 
in sitting position. 



Slowly and carefully. 
Transport in sitting 
position, ^dmlnister 
oxygen. If in cardiac 
arrest maintain 
cardiopulmonary 
resuscitation. 



Table 1. Symptom and Treatment of Heart Attack. 

\ 

\ 
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l3 not receiving •t.^muli from the 
brain, the heart falters and stops 
and the p;Atient is in a state of cardiac 
arrest « 

At the moment heart action stops » - 
respiration and the other usual signs 
of life are absent » a patient is said 
to.be clinically dea^; however » even 
though respiration and heart action 
have stopped, the cells of the body 
will live for a short time until their 
supply of residual oxygen is used 
up. The length of tine that the cells 
will live depends a great deal on 
their need for oxygen. Some cells, 
such as those found in cartilages 
of the joints, may live for hours 
while other cells die very quickly. 
For example, the cells of the brain 
die from four to six minutes after 
being deprived of oxygen and blood. 
At the end of this period, irreversible 
brain damage has occurred and the 
patient has passed into the state 
of biological death, from which there 
is no return. 

Even though thd period between 
clinical death and biological death 
is (extremely short, a patient may 
be successfully resuscitated if oxygenated 
blood can be circulated throughout 
the body by some artificial means 
until the heart can operate on its 
own once again, .though some brain 
damage may occur in the interim. 

t 

Remember i absence of oxygen in 
the brain for any amount of time may 
result in a certain amount of brain 
damage, but after four to six minutes, 
irreversible cell damage and death 
are almost inevitable. As the time 
without oxygen increases, the patient's 
chances of recovery decrease rapidly. 
Thus, successful treatment of cardiac 
arrest is directly related to the 
speed and efficiency with which such 
treatment is applied. ^ 

HEART DISORDERS 

As you already know, the heart 
is a very efficient pump and is vital 
to life. Normally, it pumps the blood 
to all parts of the body with accuracy 
and precision even when the body slows 
down (as in sleep) or in strenuous 



exercise. Occasionally, however, the, 
heart fails to perform its: function 
properly or perhaps, altogether • This 
has many coonpn names, laost cf which 
are wrong. Eacli heart condition requires 
a specific course of emergency treatment 
by the rescueman. 

Cardiac Arrest 

Cardiac arrest occurs when the 
heart fails to supply the body tissue \ 
with blood. There are many types of 
cardiac arrest but the most common are: ^ 

1. Ventricular standstill - the 
heart muscle is at a standstill* ^ 

2. Ventricular fibrillation - 
all the heart muscles are working 
independently giving the heart a quivering 
motion. Normally, all muscles work 
together to supply the body with blood. 

3. Cardiovascular collapse - the 
valves and vessels of the heart deteriorate 
to the point that they, for all practical 
purposes, collapse. 

Note: Cardiac arrest is not a 
heart disorder but rather the 
result of one. The rescueman 
will not be able to determine 
which type of cardiac arrest, is 
present. In any case, the 
rescueman must maintain the 
circulation artificially. 



Heart Attack (See* Table 1) 

'Heart attack" is an acute condition 
known as coronary occlusion, or coronary 
thrombosis, a sudden blocking of the 
coronary arteries that normally supply 
the heart muscles with blood. Heart 
attack is sudden and is actually the 
result of a slowly developing hardening 
of the coronary arteries, called 
arteriosclerosis. This condition Is 
responsible for most heart attacks and 
for the accompanying cliest pains known 
as angina pectoris. 

With arteriosclerosis, the inside 
of the arteries become., narrowed and 
roughened by fatty deposits, which harden 
into patches along the inside of the 
arteries. Scar-like tissues form 
around these patches so that the 
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SYMPTOMS AMD TREATMEMT OF ANGINA PECTORIS 



t 


Symptom 


Treatment 


PAIN 


In chest or arm. 

• / 


Administer doctor *s 
medication if under the 
care of a physici'an. 
If not, .treatment; Is 
the same as heart 
attack. 


- 


SYMPTOMS AND TREATMENT OF CHRONIC 


HEART FAILURE 




Symptom 


Treatment 


PAIN 


Not a reliable symptom. 




RESPIRA- 
TION 


Cyanotic, shortness of breath 
noisy respiration. 


, Administer lOOZ 

oxygen. If patient 
does not Improve, a 
bag mask attached to 
the oxygen supply 
should be used . 


UNCONSCIOUS- 
NESS 


Usually conscious but unable 
to move around. 


Maintain open airway. 


SWELLING' 


Of hands and feet from 
previous attacks. 


Not a problem for 
person administering 
— first aid-i 

— 


APPREHEN- 
SION AND 
FEAR 


Present and also profuse 
sweating. 


Talk to him and do not 
allow him to chill. 


SHOCK 


Usually present. 


Make victim com- 
fortable, reassure - 
him, and keep him 
warm. Note: Keep him 
in- sitting position. 


Table 2. 
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channels are narrp:^ed and there is 
less space throu^ \^lch the blood 
can flow. 

After tha artery has been narrowed » 
a blood clot nay form and block the 
"^flow of blood* If the blockage la 
complete^ the part of the heart muscle 
that is supplied by that artery* dies, 
due to ^ack of oxygen and nutriments 
supplied by the blood* The effect 
on the patient is immediate* He complains 
of piercing pain under the sternum 
(breastbone) and a sudden shortness 
of breath and he usually sweats 
profusely* 

The severity of the heart attack 
depends on the amoimt of heart muscle 
damage* A completely blocked coronary 
artery that supplies a large area 
of the heart muscle*may cause an attack 
resulting in instantaneous cardiac 
arrest. On the other hvid, a small 
clot* that blocks the flow for only, 
a short time and then disappears may ^ 
produce only temporary discomfort* 

The symptoms of heart attack 
vary according to the severity of 
the attack and the amount of damage 
t.hat results* A firefighter is expected 
to recognize every s3nnptom of heart 
attack and he should also realize 
that each symptom calls for certain 
techniques of care* 

Angina Pectoris (See Table 2) 

Another heart condition, which 
is often mistaken for indigestion, 
is called angina pectoris or more 
commonly, angina* In angina, the 
blood supply to the heart muscle is 
decreased bacause of a narrowing of 
the coronary artery* The pain is 
similar to th>it of a heart attack, 
although not so .severe an attack of 
angina is characterized by pain in 
the cheat or arm, while a heart attack 
first produces a severe p&in beneath 
the sternum and then pain 'that radiates 
into the shoulder, neck, arm, and 
hand* 'Attacks of angina are brought 
on by emotional stress, strenuous 
physical exertion, or agitation* 

Angina att?tcks usually last only 
a few minutes^ and they are generally 



relieved by r^st*^ Nitroglycerine is 
commonly prescribed for angina bacause 
it causes the blood vessels to dilate* 
The patient Vifices a tablet under his 
tongue where it dissolves and quickly 
enters the circulatory- syateiu* If the 
patient with a suspected angina attack 
is not taking medication or if the 
medication does not effectively r3lieve 
the pain, he ^:hould be treated as if 
he were having a heart attack. 

Chronic Heart Failure . • 

Chronic heart failure is primarily 
caused by advanced age, certain diseases 
which weaken the heart muscle, or a 
prior heart attack* Chronic heart failure 
is a condition in which the heart is 
no longer able to carry its normal 
workload . 

The heart is actually two puuips 
in one. Because the left ventricle 
is required to do much more work than 
the right ventricle, it has a greater 
tendency to fail. « 

When the left ventricle fails to 
operate properly;^ «an injurious chain 
of events is initiated* Because the 
chamber does not empty with each contraction 
of the heart muscle, it cannot handle 
the amount of blood returning from ths 
lungs* The blood accumulates in the 
lungs and fluids from the blood tend 
to seepTLntc ThT^lvcolT* The colTgestion" 
in the lungs reduces the exchange of 
oxygen for waste materials, causing 
anoxia, or oxygen starvation. 

4 

Because the lungs are full of fluid, 
they cannot receive the blood that is 
being pumped to them by the right ventricle 
and due to the reduced circulation, 
fluids may back up into all parts of 
the body* This chain of events produces 
the symptoms of chronic heart failure 
and a need for specific course of action 
by the person administering first aid 
is evident. 

The fireman should determine rapidly 
and easily whethel* or not cardiac arrest 
ha? (Occurred for three signs, all of ^ 
which must >e present if heart action 
has stopped. 
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1. NO RESPIRATION, Check. for 
breathing action as described for 
pulmonary resuscitation, 

.2. LOOK for novement of the 
chest. 

3, LISTEN AND FEEL for air 
exchange at the mouth and nose* 

If thare are signs of respiration , 
there ip no possibility of cardiac 
arrest, *t any rate, the patient' 
will nek»/i 5ome sort of artificial 
ventllacx.on as the minimum treatment. 

Signs of Cardiac Arrest 

Check for heart action by feeling 
for< either the carotid pulse in the 
neck, or the femoral pulse in the 
^groln. The carotid and feiuoral arteries 
are quite large and normally their 
pulsas are easily felt if there is 
sufficient heart action to circulate 
blood. If a pulse can be felt, the 
patient is not in cardiac arrest 
and may need only to have his breathing 
restored or supported. However » if 
a pulse cannot be found, cardiac arrest 
is indicated. To be sure, check further. 

Dilated pupils of the eyes * 
check the pupils of the. patient's 
eyes to dee if they are dilated. 
Constricted (narrow) pupils indicate 
that there is blood circulating, while 
dilated pupils (those which are quite 
large) indicate that blood circulation 
has stopped. Within 45 seconds to 
one minute after cessation of circulation 
to the brain, the pupils begin to 
dilate;, within another minute, the 
dilation will be complete. Thus, 
if the pupils appear dilated, no oxygenated 
blood is being circulated to the brain* 
This sign, coiupled with the first 
two, calls for immediate reestablishraent 
of breathing and heart action by 
artificial means known as cardiopulmonary 
resuscitation. . 

REMEMBER: Three signs must 
be present if the .patient is in cardiac 
arrest. \ 

1* No respiration. 

2. No pulse. 



3. Dilated pupils after two minutes. 
Cardiopulmonary Resuscitation 

Cardiopulmonary resuscitation is 
another name for heart-lung resuscitation, 
or the combination of efforts to restore 
breathing and circiilation artificially. 
While there are many mechanical devices 
that can be used to perform both phases 
of cardiopulmonary resuscitation, and 
equally as many devices that can be used 
for the ventilation phase, the ^manual 
method is suggested here. The manual 
method is very effective; it requires 
no sophisticated equipment that is subject 
to failure and no preparation time. 

Physical Structures 

.In order to perform the techniques 
of cardiopulmonary resuscitation properly, 
the rescueman must be familiar with the 
relationship of the heart to the other 
structures of the chest* and to the chest 
itself. This awareness not only makes 
it easier/ to learn the procedure, but 
also serves to stress the dangers of 
performing cardiopulmonary resuscitation 
incorrectly". 

The heart is. located between the 
lungs, with about two thirds of its bulk 
situated to the left of the midline of 
the body. Located in the^ middle of the 
chest is the sternum (breastbone) , which 
is a flat, bony structure that Joins 
the ribs in front of the chest. At the 
lower end of the sternum is a bony 
prominence that curves inward which is 
called the xiphoid process. It plays 
an important part in the positioning 
of the operator's hands when performing 
cardiopulmonary resuscitation* The upper 
end of the sternum is Joined to the clavicle 
(collarbone) . The ribs provide a • 
protective cage for the lungs, which 
lie directly below them and to some extent 
•for the liver, which lies below part 
of the sternum. 

Mechanics of Artificial Circulation 

Artificial circulation is produced 
when the chest is compressed from 1- 
1/2X0 2 inches, which, in turn squeezes 
the heart between the sternum and the 
spine (see figures 14a and 14b). When 
the heart is squeezed in this fashion, 
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figure 14. Mechanics of Cardiac Ccmpreeeion 
(Artificial Circulation). 
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blood is forced Into the pulmonary 
circuit to the lungs, vhere it Is 
oxygenated, and Into the systealc 
circuit, through which it travels 
to all parts of the body. When pressure 
on the sternum is 'relaxed » the elastic " ' 
chest wall causes the sternum to spring 
outward to its original position* 
The release of pressure on the heart 
results In a, sucking action that draws 
blood Into the heart from the veins 
and the lungs* Tlie blood is kept [ 
in constant motion as long as the 
heart is squeezed and released by 
external chest compressions. The ^ 
result of properly performed . ^ 
cardiopulmonary resuscitation is 
approximately 3^X of that which Is \ 
produced by a normally operating heart* 

Techniques of Cardiopulmonary 
Resuscitation 

REMEMBER: Cardiopulmonary 
resuscitation is a combination of 
efforts to maintain breathing and 
circulation artificially until the 
normal heart**lung relationship is 
restored* 

It should also be remembered 
that when a patient is in cardiac 
arrest, artificial circulation is 
Ineffective without artificial ventilation, 
since otherwise there is no means of 



oxygenating the blood that is being 
circulated* By the same/ tokens when 
a victim is In cardiac arrest, 
artificial ventilation is ineffective 
without artificial circulation » since 
ventilactbn provides n<j means of circulating 
the blood* The sequence of operations 
required in cardiopulmonary resuscitation 
is best remembered by /the ABC technique* 

A STANDS FOR AIHWAY. Assure that 
the patient has a clear airway » that 
the head is in the proper position, and 
that the throat is f^ee from foreign 
objects* / 

B STANDS FOR BREATHE. Inflate the 
patient's lungs lanlediately with four 
quick, double-sized breaths » using mouth-* 
to-mouth technique, or mouth-to-nose 
if necessary. This will provide a high 
concentration of oxygen in the lungs 
that is liBiediately available for 
circulation to the brain* 

C STANDS FOR CIRCULATE. Properly 
I situate the patient, locate the pressure 
. point, place your hands properly^ apply 
\ pressure, and Interpose ventilations* 
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I The patient in a cardiac arrest 
must be placed /on a hard and unyielding 
siirface, such as a floor or the ground* 
I£ he is on a /bed or an ambulance cot, 
a spine board /backboard » serving tray. 
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Figure 1$. Placement of Hqnds for ArtificiaL Circulation. 



or similar object should be slipped 
underneath his back. Attempting to 
compress a patient's chest while he 
is on' a mattress or other soft surface 
results only in pushing his entire 
body downward. It is important to 
determine the exact point on the sternum 
where pressure must be applied when 
compressing the chest. The sternum 
is hard and the abdomen is soft, so 
the point where they come together 
can be found easily. It is equally 
as easy to find the upper end of the 
sternum by locating the notch where 
the sternum attaches to the collarbone. 
The pressure point is in the center 
of the lower half of the sternum. 
Pressure must be applied to this point 
and nowhere else if the technique 
is to be effective and damage to other 
structures avoided. This is extremely 
important. 

The heel of one hand is placed 
over the pressure point, and the heel 
of the other hand is placed ovef the 
back of the first (see figure 15). The 



fingers of each hand should be held outward 
and as high as possible, so that contact 
with the ribs is avoided. The 
rescueman should position himself over , 
the patient, close enough so that he ^ 
can apply pressure downward vertically, 
thus, utilizing the entire weight of 
his upper body. 

REMEMBER: Any deviation from this 
procedure for placing the hand may result 
in damage to the ribs and underlying 
organs. 

In order to assure that adequate 
blood circulation is taking place, the 
heart must be compressed with firm, heavy 
^ pressure. While the amount of pressure 
. depends on the age and size of the patient, 
the stcimum is generally compressed 
about 1-1/2 to 2 inches. The sternum 
is held down for about a half second, 
and then is quickly released. Compressions 
are made at the rate of about 60 per 
minuf.e if two rescuemen are operating; 
however, if one rescueman is acting alone, 
the rate should be 80 per minute to 
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allow for the time spent ventilating 
the patient* The compreaslons must 
be continutd until the patient shows 
signs of recovery, or until qualified 
medical personnel take-over. 
Cardiopulmonary resuscitation efforts 
SHOULD NOT BE INTERRUPTED FOR ANY 
REASON and should hm continued even 
while the patient is being loaded . 
onto the ambulance or unloaded at 
the hospital* 

The rescuenan must maintain the 
proper rate at any cost. Any rate 
lower than the 60/80 described above 
will result In disaster. Once the 
rate has been started, it must not 
be Interrupted for any reason for 
more than five seconds* 

REMEMBER; Chest compressions 
without ventilation are of little 
value to the patient, st^ce the only 
air exchange is that which might 
result from the chest movements caused 
by , their compression efforts. This 
limited exchange is not sufficient 
to oxygenate the blood. 

To provide the pulmonary phase 
of cardiopulmonary resuscitation, 
some means of artificial ventilation 
must be supplied by the mouth-to- 
mouth or mouth-to-mose techniques, 
by a bag mask resusoitator, or by 
mouth-to- adjunct method* Pressure- 
cycled resuscitators should not be 
used, since the cycling of the machine 
can be Interrupted by the chest 
compressions, resulting in insufficient 
supply of air to the patient's lungs* 

.On the other hand, ventilation with . 

a volume-cycled resuscitator is highly 

desirable if such equipment Is available. 

This technique provides the patient 

with a much greater concentration 

of oxygen In a short time, which greatly 

speeds his recovery. 

When it is necessary to perform 
cardiopulmonary resuscitation (CPR) 
with one rescuer, the following steps 
should, be taken: 

1* Place the patient on his 
back on a hard surface, preferably 
the floor or ground* 

2. Upon determining that the 
patient is in cardiac arrest (by checking 
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the three signs). Immediately establish 
the airway and ventilaCe the patient 
with four double breaths. 

3* Shift to the patient's side 
and compress his chest 15 times at a 
rate of 80 times per minute, making sure 
that your hands are always In the proper 
position* See figure 15. 

4. After the 15th compression, 
quickly -pivot back to the patient's head 
and inflate his lungs two times without 
a pause between ventilation* 

5. Return to the chest and compress 
the chest 15 times. 

6. Repeat the cycle of 15 chest 
compressions to two ventilations without 
interruption until the patient shows 
signs of recovery or until you are relieved 
by competent medical personnel. 

CPR With Two Rescuemen 

The most effective cardiopulmonary 
resuscitation can be accomplished by 
two rescuemen working together. The 
two-man method is not only more effective 
but far less tiring than tKe one-man 
method. The following steps should be 
taken : 

1. Place the patient on a hard 
surface. 

2. Determine his condition through 
the three signs. 

3. One rescueman positions himself 
at the patient's head where he establishes 
an open airway and quickly ventilates 

the patient with four double-sized breaths'. 

4. The other rescueman positions 
himself at the patient's side opposite 
the first rescueman and starts manual 
compressions at the rate of one every 
second as soon as the patient is, ventilated. 
Rescueman at the head then interposes 

a quick double-size breath after every 
five (5) chest compressions. Repeat 
one to, five cycle without 
interruption until relieved. If it is 
necessary to change position because 
one or both of the rescuemen become tired, 
It is best that they be on opposite sides 
while performing two-man cardiopulmonary 
resuscitation, see figure 16. 
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Figure 16. PosiHon of Reacumen 
Technique For Children 

The procedures for performing 
chest compression on children are 
different from those used for adults, 
in that much less pressure is required. 
However, a faster compression rate 
should be used to compensate for the 
child *s faster heartbeat. 

1. For children weighing less 
than 80 pounds, use the heel of one 

' hand only, 

2. For infants, use only the 
tips of the fingers. Do not press 
too hard, for the heart muscle of 
an infant is easily bruised. 

3. An easy way to perform 
cardiopulmonary resuscitation on 
an infant is to cradle him on your 

' arm, with the head supported in your 
hand. In this position, it is easy 
to compress the chest and to interpose 
the breaths. 



REMEMBER: Much less effort should 
be used when ventilating a child. When 
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in Cardiopulmonary Reauedtation. 

ventilating an infant only PUFFS from 
the checks should be used. 

Effectiveness of CPR Efforts 

If the patient can be successfully 
resuscitated - that is, if biological 
death has not occurred, the effectiveness 
of cardiopulmonary resuscitation efforts 
can be measured by certain changes in 
the patient's condition. If the efforts 
are successful, the following changes 
will occur : 

1* The pupils of the eyes MUST 
constrict. 

2. The patient's color MUST improve. 

3. A pulse MUST be felt at the 
carotid artery with "each cardiac 
Compression. 

A change in pupil size and a freshening 
in the patient's skin color are both 
good indications that the oxygenated 
blood is being circulated. A carotid 
pulse felt at the time of each chest 
compression Is an indication that the 
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heart Is being squeezed sufficiently 
to circulate the blood. 

In addition to changes that MUST 
occur if cardiopulmopary resuscitation 
efforts are effective, the following 
changes MAY occur: 

1. Spontaneous respiration 
MAY begin. 

2. The arms and legs of the 
patient. MAY move. 

The return of spontaneous respiration 
is an indication that the heart-limg- 
brain relationship has been restored 
and is returning to a normal state 
and that normal heart action will 
result. At this point, the patient 
may need only to be watched carefully, 
or at the most, to have his breathing 
supported. 

The' rescueman should not be discouraged 
if the patient does not start spontaneous 
circulation and breathing even after 
proper CPR methods have been used. 
In most cases, the patient will not 
fully recover until definite (in the 
hospital with drugs and complicated 
treatments by physicians) care has 
been accomplished. You are the vital 
link between the time circulation 
stops and? he , reaches the hospital. 

Cofppli cations of Candiopulmonary 
Resuscitation 

- « Damage to the. thoracic cage or 
chest cavity and the underlying organs 
can be caused by improper placement 
of the res».aeman*s hands during chest 
compression. When the hands are placed 
too far to the right, the ribs may 
be fractured, 'causing lacerations 
to- the lungs and possibly to the 
heart muscle itself. When the hands 
are placed too far to the left , ribs 
may be fractured and the imderlying 
lung tissue lacerated. When the hands 
are placed too low, there is the 
possibility that the^bony prominence 
called the xiphoid process may be- 
depressed too far, thus lacerating 
the liver • When, the hands are placed 
too high-, the collarbone may be broken 
where it/ joins- the sternum. 



Even with the hands placed in the 
proper position on the sternum, there 
is a possibility that the force required 
to compress the chest adequately will 
be sufficient to break ribs. However, 
it would be far better for the patient 
to suffer the temporary discomfort of 
a few broken ribs than die, simply because 
the rescueman declined^ to perform 
cardiopulmonary resuscitation through 
fear of inflicting injury. Some of the 
taDst common errors it} performing CPR 
are: failure to maintain proper head 
extension, improper compression pressure, 
and incorrect rate of compressions to 
allow for breathing phaise. 

SUMMARY 

In this study guide,, we have covered 
the correct procedures when performing 
cardiopulmonary resuscitation and the 
steps to be follpwed. It is important 
for a rescueman to know these procedures 
to properly perform emergency treatment 
of cardiopulmonary arrest. 

QUESTIONS 

Answer questions on a separate sheet 
of paper. The answers will be checlced 
and evaluated by your instructor. Do 
not write in this book. 



1. Without oxygen, 

begin to die in 

minutes . 



"ae brain will 
to 



breathing. 



blood. 



Cardiac arrest is 

when the patient is not 

b. when the heart stops pumping 

c. a heart attack. 

d. a cause of heart attack. 



3. When performing CPR, you are 
actually squeezing the heart between 
the and the - 



4. The rate for CPR is 



with one rescueman 
to with two 



to 

and 

rescuemen but you always begin CPR 
yith double-sized breaths. 
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5. Whtn performing the compression 
phase of CPR, the chest is conrpressed 
— , ^ inches. 

6* Three of the most common 
errors committed when performing the 
cmrdisc conpression phase of CPR is 



the 



a. failure to maintain 



b. keeping uneven 



for the pulmonary phase. 



to allow 



7» Once started, CPR must 
not be stopped, for any reason* for 
more than seconds. 

8. Anything less than the 
: for CPR is useless. 



9. 



and 



are all exanqples of cardiac arrest. 

10. Match the letter with the 
correct number* 



11» The body functions are carried 
on by a close ^relationship among the 

* f - ■ • * and 



12* Which one of the following 
statements is correct? 

a. A victim of cardiac arrest 
may be breathing. 

b. A victim of cardiac arrest 
is never breathing. 

c. A heart attack is usually 
very gradual. . 

d. A heart attack always 
results in cardiac arrest. 

REFERENCES 

1. ' IFSTA #109, Fire Service First Aid 
Practices . . 

i 

2. American Heart Association Pamphlets 



Clinical 
death. 



Biological 2. 
death. 



As soon as 
heart action 
stops* 

Four to six 
minutes after 
. the heart 
stops* 
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Fire Protection Branch 3ABR57130-1-WB-212 
Phanute AFB, Illinois 18 July 1975 

-RESPIRATORY EMERGENCIES AND ARTIFICIAL RESPIRATION 

OBJECTIVES ' • ^ 

After -completing the study guide and classroom instruction* and 
using the workbook checklist^ 'you will be able to: 

!• Demonstrate inhalation procedures using a manikin and 
respiration device. ' 

2. Demonstrate aspiration procedures using a manikin and 
aspiration device. 

EQUIPMENT 

f ^ Basis of Issue 

Manikin 1/5 students 

Air Bag Resusdtator 1/5 students 

Mechanical Aspirator 1/5 students 

PROCEDURES 

Procedures for using the respiration device; 

1. Hold the face piece over the manikin face. 

2. Clamp securely in place w:(th one hand. 

3. Press your thumb over the rim of the mask. 

4. Use your third, fourth, and fifth fingers to pull the chin 
upward and backward* 

5. Take a firm grip but never poke your fingers into manikin ^s 
neck. " ^ 

6* Do not push the mask down on the manikin ^s chin as this may 
flex the neck and obstruct the air passage. 

7. While holding the mask with one hand, squeeze the bag with 
the other hand. 

8. Squeeze bag about once every five seconds. 

9. Squeeze bag until chest rises. 



OPR: TWS 

DISTRIBUTION: X , 

TWS - 2,000; TTVGC - 2 



Designed for ATC Course Use. Do Not Use on the Job > 
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10 Ralease bag to allow for exhalation. 

11. If leakage occuri., hold ma«k more tightly and squeeze the 
bag more forcefully, f - . 

,12. Airway must be open at all t-imea. 

Procedures for using aniisplration device; 

1. Place manikin on its back. 

2. Extend head back to open ^rway. \ 

V 

3. Place mechanical aspirator near the manikin's head. \ 

4. Place your thumb on the manikin's lower teeth* and your 
fingers on the upper teeth near the comer of the mouth. 

5. Using a flipping motion of your fingers, pry the jaws apart. 

6. Measure the distance from the comer of the manikin's mouth 
to the ear lobe. This is the maximum distance that the catheter is to 

'be inserted. ^ 

7. While holding the patient's jaws apart, sweep tha suction 
tip throughout his mouth. 

8. As the suction tip is being swept through the manikin's 
mouth, you can use either the hand or foot to punp the mechanical 
aspirator. 

QUESTIONS - . . 

c 

Answer the following questions on a separate sheet of paper. 
DO NOT write in this book. 

1. How many times per minute do you squeeze the bag mask? 

2. What do you do with the aspirated fluid from the victim? 

3. How far into the mo^th do'^u place the catheter? 

4. If the ma&k leaks air, what do you do to correct it? 

5. ^I^o you remove the mask for the exhalation phase? 



BLOCK in IBD 17 ORIENTATIOK' 
mpEROroCTION / 



^3^ 



TIMEj 5 ain 



Attention- ^Congratulations , you have successfully progressed to the second step 
o f the ladder toward your three level in the fire protection career field, 

Revi&w: You have just studied about such things as protective clothiiig, breathing 
apparatus and the , nature of fire, to name a few. . * ^ . • 



Overview During this half- hour we will introduce ourselves, discuss school policy, 
student responsibilities, subjects in Block III and IV, fire department woiic in 
general, safety and energy conservation,. 



Motivation: Your responsibilities in this new block have changed. You will be 
meeting a new challenge each day. Personal satisfaction will come from successful 
completion. 



Transition: Today's lesson will begin with the introduction of the instructor. 



BODY 



Presentation: 

i. Block Content 

a. ins-cinictor Introduction 

(1) Air Force service time 

(2) Instructor time 

b. Student Introduction , 

(1) Name and from what state 

(2) Previous firefighting^ exper- 
ience 

(3) Like or dislike of fire- 
fighting career field 



c. 
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Instructional periods and conduct 
(l) Class period and break time 
(L) Class leader and his authority 
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TIME: 20 min 
TIME: l5 



Stress energy and materials 
conservation 



Explain yellow line in break area 



(3) Block III, one week duration 

{k) Block IV, two weeks in duration 

(5) Written test at end of. each 
block ^ 

Alarm room procedures and operation 

(1) The center of fire department , 
activity 

(2) Manned 2k hours a day 
Ladder operations 

(1) Various types of ladders are^ 
^used 

(2) Ladders are used to reach Upper . 
stories or roof of buildings 

Appreciation of Hydraulics 

(1) Science dealings with the prop- 
erties of liquids at. rest or in 

.motion 

(2) . Used in firefightin^r to determine 

pressures dealiiig with water in 
hose lines and nozzles 

Pump Operations 

(1) Operating fire pumps on vehicles 

(2) Necessary to insure adequate .pres- 
sure is available to get water to 
the fire 

Hose Operations 

(1) The firefighters use hose of 
various sizes 

(2) A nozzle is attached to the hose 

(3) The use of hose and nozzles is 
the most common method to extin- 
guish structural firss 



i. Vehicle Relay Operations 

(1) More than- one vehicle between 
• the source of water and the 

fire 

(2) Used when long distance between ' 
fires and water soxirce 

(3) Necessary to insiare adequate 
water pressiure to move water 
to the fire 

jt Pire Department 

(1) May be assigned to crash or 
structural 

(2) Normally two shifts, 2h hours 
each 

(3) Assigned to specific vehicle 

{kY Each man is an important member 
♦ of his crew 

Safety 

^. Students will not open or close 
hangar doors 

i;. Watch for moving equipment 

/. V^ackinG vehicles - two men required 

u Do not lean in chairs 

\ 

. Report injiiries no matter how 
^;nall 

•L. JeWfiliry 

Horse play not toleirated at all 
p.. Drafting pit area slippery when wet 

Protective headgear 

Ice ^ 

Running at no time 

i.. V/ork as a team, failure to do so 
could result in injury 
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3. « Energy Conservation 

a» Conserve all training material 



Keep use of gasoline operated power 
trucks to a. Tnirtimnni 

♦ 

c. Do not Sibuse protective clothing, 
other students must also* use 

d. Opferate vehicles at minimu m rpm 

e. ])o not .overflow trucks with water 

f . Do not waste cleanixig materials 

g. Carefully inspect tires and tire 
pressure 

h. Report leaking trucks, watch for 
expanding gasoline in trucks, bet- 
ter inspection and operator mainte- 
nanfce and proper operating of Air 
Force equipment will prevent damage 
resulting in costly repairs 



Application: 
Evaluation: 

Interspersed throu^out the presentation. 



CONCLUSION 



TIME: N/A 
TIME: 5 ?ujx 

TIME: 5 min 



Suimnary: lou have been given an orientation of blocks III and 17 P«f J*if^^2r°^ 
re^sibilities, safety, care of equipment and block length. Keep these things 
uppermost in your mind. 

pomn+i .^ition- You are an important part of this school. Learn and obey the guide- 
iSes serfo;th^d^he^ou graduate you vdll know the feeling of accomplishment. 

Assignment: N/A. Continue with Operations, Maintenance and Mounted Equipment 
on the P-iO Rescue Vehicle. ^ 

riosurP- Remember, it is up. to you to take care of equipment and the school area, 
Sd ibse^Jfa^ s^ty p?ecauSons. You must keep in mind your obligation to your 
instructor, class leadei^ and your crew. 
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EQUIPMENT Oisi THE P- 10 RESCUE VEHICLE 

mTBODUCTION '^^^ ^ min 



~ «.u -otmda and you respond to your assigned vehicle, As you round 

tS^fe^^M^^tiir^rto dSve thal^-io/aa the regular driver .a xn,- 

the hospital. 

■Review: We ha« juet had a discussion on ilook length. st»d«.t re^onaibxlit^ and 
safety. 

x^- T «o t^n discuss safety, inspection, operator mainteDance, 
SroS r eS:n^: -iS'tST^^Sn^^ accessor e^peent. You 
Will be requiied to perform all operations. 

operate this vehicle' in a proficient manner. . 
Transition: Today's lesson will hesLn'with vehicle inspection, and operator minte- 



nance. 

BODI 

Presentation: 

1. Given the appropriate inspection check- 
list and technical data,' inspect and perforna 
operator maintenance on the P-lO rescue veh- 
icle and mounted equipment. All appropriate 
items on the inspection checklist must be inspect- 
ed. Operator maintenance must be accompHshed 
according to the technical order. ^ 
a. Identify items to be inspected. 

(1) En^e 

(a) Check oil level vdaen cold 
^ (b) Use 30 wt. oil 

(2) Transmission 

(3) Gearbox 



TIME: 5 hrs 20 min 
TIME: 1 hr 10 n^in 



Use Applicable T.O. 36112^12-13-1 
Use WB 302 

Use; P-lO and Mounted Equipment 

Stress energy and materials 
conservation 
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(U) Badiator 

(5) Fuel . 
(a)' Gauge 
(t) Taiflc 

(6) SEydraulic fluid levels 

(a) Power steering 

(b) Brakes 

(7) Check for leaks 

(a) Air 

(b) Fuel 

- (c) Coolant 
(d) Hydraulic 
(8^ Check seat belts 

(9) Wheels 

(a) Tires 

(b) lugs 

(c) 5Jire pressure ^ 

(10) Battery^ 

(a) Demage 

(b) Cleanliness 

(c) Moxmtings 

(d) Liquid levels 

(11) Brakes 

(a) Foot pedal 

(b) Hand brake 

(12) Clutch 



, (13) Electric System 

(a) All li^^its 

(b) Sirais 

(c) Radio 

(d) Hom 
IHTERIM STOMAfiy 

a * 

h. Identify tools to be inspected 

(1) K-12 power saw 
(a) Engine 

;(b) Ignition system 

(c) Fuel systeni 

(d) Clutch 

(e) Drive belts 

(2) Portable generator 

(a) Engine 

(b) Generator 

(c) Receptacles for damage 

(3) Portable blowers 

(a) Starter cord 

(b) Fuel system 
(1+) Breathing apparatus 

(a) Cylinders 

(b) Case 

(c) Condition 
(5) Portable lifi^t eqtxipment 

(a) Lights 

(b) Extensions/wye connections 
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(c) Hand lanterns 

(6) Fixe extinguishers 

(7) Hand tools 

(a) Axe 

(b) Insulated cutters 

(c) Initiator cutter 

(d) V-blade knife 

(e) Shovel 

(f) Pike pole 

(g) Tool kit 
(8-) Folding litter 

(9) Plugs 

(10 ) Ropes 

(U) Safety goggles 
" (12) Vxxich 

(a) Grapnel/cable 

(b) Controls 
mTERIM STJMMAET 

c. Identify tools to be serviced 



(1 

(2 
(3 

(4 

(5 
(6 
(7 



K-12 power saw 

Portable blower 

Breathing Appea:atus ^ 

Portable li^ts 

Fire extinguishers 

Report and note any discrepancies 

Reservice vehicle, and mounted 
equipment after each operation 



Properly operate Air Force 
equipment. Prevent damage 
resulting in costly repair* 
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2. Given a V^IQ rescue vehicle and znounted 
equipment, danonstrate the use of, and rein- 
stall tools and operate equipment in accor-. 
dance with appropriate technical data while 
observing all applicable safety procedures. 

a. Crew 

(l) three men 

» (2) Driver, two additional rescu«nen 



Use E-10 Hescue Vehicle 



Stress safety while working 
around P-10 rescue vehicle 



Extinguishing agents 

(1) Six (6) dry chemical fire extin^ 
guidhers 

(2) Each is hand operated and cart«. 
ridge operated type 

(3) Two(2) for A, B and C fires (Red) 
Three (3) for B and C fires (Blue) 

(5) One (1) for D fires (Yellow) 
0. Mounted tools and equipment 

(1) K-12 high speed portable circular 
saw with gasoline engine 

(2) Complete rescue saw kit containing 

(a) K.12 saw 

(b) Heavy duty steel carrying 
case 

(c) Spare parts and field service 
kit 

(d) One (1) gallon safety gasoline 

can ' 0 , 

If 

, ^ (e) One (l) quart of 2 cycle engine 
oil 

(f ) . One quart of gasoline stabilizer - 

(g) One 12" concrete cuttiaa^f blade. 
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(h) One 12" steel cutting blade 

(i) One 12" carbide tip blade 
(j) One pair of safety goggles 
(k) One spare drive belt 

(l) One spare air filter 

d. Operate the K-;12 saw 

(1) Remove saw from carrying case 

(2) Place saw on siiitable level 
location 

(3) Close choke by pushing down 
choke arm located on the ri^t 

and sli^tly below the rear " 
handle 

Lock throttle open by engaging 
trigger half way and pushizig in 
the throttle lock- pin on the 
control switch 

(5) Lay saw on a firm surface and^plswje 

' one hand on top of the earring handle 

(6) Pull starting cord imtil engine 
starts * . ^ > 

(7) To stop engine, press button and 
hold until engine stops 

(8) Hetuxn to carrying case 

e. Eiigine ]}riven Blowers 

(1) Two portable blowers aire used to 
clear fumes from enclosed areas. 
Cooling aircraft brakes and resnov- 
ing smoke are other practical uses 
of the blowers. 

(2) Each blower consists of a large 
fan driven by a two cycle gasoline 
engine. 



Safety gogglr-s will be worn 
whenever you are operating a 
£-12 saw 



Operate air vent and fuel shut 
off prior to starting 
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f * Pbrtable li^t±a^ equipm^^ 

(1) T\90 quartz^iodide portable 
flood lanrps 

(2) Tvo 50 ft. extension cords 

(3) "T^* connector to connect flood 
lights to portable generator 

IKPERIM STJMMARy ^ 

g. Portable generator 

(l) Portable gasoline engine driven 
1000 watt generator 

(a) One cylinder, ^ cycle engine 

(b) MEumal pull on cord type 
startii^ is eanpl oyftd 

(c) Operate the portable gmerator 

1^ Hemove generator from 
utility body on truck 

2* Place start lever in 
start position 

2. start engine^- 

k. Allow engine to waxm 

5» Plug flood li^ts into 
receptacles 

Attend engine so it does 
not stall when load is 
connected 

2* V/hen finished, uziplug 
load and stop engine 

8. Hetum generator to truck 4 

h» Electric Hand Lanterns 

(1) Two bat tern powered electric 
lanterns 

(2) 7i volt dry cell battem 



Do not touch exhaust unit or 
cylinder housing or hums may 
result 



ITever operate in a closed room 
or building 
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(3) Lanterns have two levels "of 
brightness 

. i. Pry ixes 

(l) Three multi-purpose pry axes ^ 
designed for use at fires » 
wrecks » lockouts • 

j. Piremans Ixe 

k. Insulated Cutter 

(l) Capable of cutting 3/8 inch 

jnateriSLl and has a ratin^^ of - 
20,000 volts 

1. Eainess Cutters 

(l) Two converging steel blades 
for cutting seat belts and 
harness 

m. Tube Cutter (Dis-Arminfe Tool) 

(l) Used to dis-arai ejection seats 
n» Pike Pole 

(1) Six foot fiberglass handle 

0* Folding Litter 

(l) Collapsible and can be folded 
' into a four foot length 

p* Rope 

(1) Two .roanila ropes 

(2) 19 X 3Aiich 

Safety goggles Safety goggles will' be worn 

, . . , " whenever you are operating 

(I) Three pair, industrial goggles a IC.12 saw 

r. Safety Pins 

(1) 12 safety pins 

(2) Six oil resistant, hard rubber 

(3) Six hard wood* 
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Tool kit 

(1) Ohnvas carryiJ3g bag vhich 
contains the following 

(a) BamMXf hand, ball p^an, 
li lb, 

(b) 111 inch pipe wrench 

(c) Pinch metal cuttin^r shears 

(d) 8 inch linemana pliers 

(f) 8 inch screwdriver 

(g) 6 inch screwdriver 

(h) hitch screwdriver 

♦ 

(i) Socket set 

(o) 3 cold chisels 

Winch 

(1) 8,000 poiuid mechanical drum type 
winch 

(2) Cable, 200 ft x 3/8 inch' 

(3) Winch' operation is controlled 

by a trar-^'fer case shift control^ 
power tai:.* ' ff and a transmission 
shift coi^ ^rol located in the cab 

{h) Operate the winch and grapnel 

(a) Insure that paidcing brake 
. , is^et 

(b) Place transmission and 
transfer case in neutral 

c (c) Disengage winch clutch *on 
winch by moving leve.r up 

(d) Full out cable as required 

• 

(e) Engage winch clutch on winch 
by moving lever down 

-9- 



Use: Helmet * 
Gloves 

Insure gloves are worn while 
operating? winch and cable 



) 



Do not let cable slide throu^ ^ 
hands, walk cable in ' 
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(f) Pall out power take-off * - 
knob on floor » iAslde cab 

(g) Place transmission in for- 
ward gear and release clutch 
to wind , . 

(h) Place transmission in reverse 
gear and release clutch to 

^ unwind 

V. Hand signals for winch operation 

(1) Closed fist: 'Stop cable 

(2) Closed fist, thumb pointing 
up: Beel cable in* » 

(3) Closed fisty thumb pointing 
tdpwn: Heel cable out^ 

3* Given necessary equipment , perform pre- 
ventive maintenance on the P-10 rescue vehicle 
and mounted equipment lAV AETO Form lf33* 
Maintain station facilities as required. 



a* 



Preventive maintenance 

<» ^ * 

(1) Wash vehicle ^ 

(2) / Wax. vehicle (if needed) 

(3) 1 Clean tools and equipment 
Application: 

Interspersed throu^^aout Jbhe presentation. 
Evaluation: 

Interspersed throxi^iout the presentation. 



TIME: k hrs 
2 INSTRUCTORS ARE REQUIREEi 

TIME: 10 min 



COMCLUSION 



TIME: 5 min 



Summary: We have covered th^ P-10 operations and maintenance, located tools azid 
equipment y and used safety precautions at all times during each phase* 



Hemotivation: The need for proficient driver/operators of rescue vehicles is great. 
You should continually update your knowledge of this and be ready in caae of any 
eventuality. ' " ^ * * 
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Isaignment: Bead and study the following SG units and answer the questions at the D. 
end of each unit. " . ' , 

1. SG-303, Pre-Pixe Plana 

2. SG-.30U, mscellaneous Rescue 

Closure: Althourfi not actually iJxvolved in the extinguishment of a fire, the J^iyer 
op^oi of theTip rescue vehicle is essential to the memhers of hxs crew and should 
be' proud of a job well done. 
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I>BS.FIRB TLAS^' 
INTRODUCTION 



TIME: 5 ndn 



Attention: -The alarm bell goes off! -There is a fire in building U32, vdiere is 
building 1^32? How do you get there? Is there a hydrant close to the building? 
iLLl of these questions have already been answered for yoix by your pre- fire plans. 

Review: We have just studied the P-10 rescue vehicle and know the important part 
it plays at* any fire scene. 

Overview: Today we will have a discussion on the preparation If pre-fire plans 

to include, life hazard, types of construction, and interior and exterior exposures. 

Motivation: Pre-fire planning is an inportant part of the fire department as it 
e nables you to have a plan of action to take in the event of a fire in any building 
on your base, or aircraft incident or aujcident.' 

Transition: Today's lesson begins with the basic preparation of pre-fire plans. 



BODY 



Presentation: 



1, Without reference, identify basic facts 
concerning preparation of pre-fire plans. 
Eiglity percent of the hasjc facts must he 
identified correctly. 

a: Pre-fire Plans 



(1) Indoctrinate supervisors and sub- 
ordinate fire suppression peraon-- 
nel in all known factors, (loca- 

^ tion, physical layout, water 

supply, occupancy, etc.) in facili- 
. ties and aerospace vehicles and how 
to take advantage of these factors. 

(2) A pre-fire planning program will be 
implemented at all Air Force instal- ' 
lations to insure effective fire 
response procedures. 

(3) The problem, is founded on five basic 
divisions of firefi^iting tactics 
called size up. 

(a) Life hazard, (rescue of persoiuiel) 

(b) Protection of exposures (interior 
and exterior) 



TIME,: 1 hr 50 

TIME: 1 hr UO min 

Show film TP 6058, "Structural 
Fire Suppression" 

i 



Stress energy and materials 
conseDTvation 
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finement 
biiiguishment 
Overhaul (prevent rekindling:) 
Air Force Form 1028 

(1) Will be iised to prepare a graphic 
plan for each major bxiilding or 
group of biiildings, including the 
fli^t line, POL facilities! and 
open storage areas. 

(2) A graphic plan will be drawn on 
the reverse side of the form to 
include (12) items of information, 

(a) Life hazfiuxLs in each building 
, and the most logical means of 

rescue 

(b) Interior and exterior exposures ^ 

(c) Location of flammable storage, 
explosives and hazardous opera- 
tions \ 

'\ 

(d) Location of hydrants or other 
water sources, indluding^he" 
amount of water available 

(e) Type and detail of construction 
such as false ceilings, and 
advantageous areaus of ventila- 

' tion 

(f ) Show the best approach \to the 
^ facility \ 

* ' \ _^ 

(g) Specify the cut off of utilities, 
where, how, and by whom. ; 

(h) Consider seasonal changes, \their, 
effect on accessibility and\time 
factors 

(i) Indicate installed systMis, include 
ing location and procedures fdr 
correctly positioning pumpers 

(3) Prepare maps showing routes, roads, 
trails to all points within traffic 
pattern* ^ 



Stress the iinportance that pre- 
fire planning plays in Air Force 
fire protection 

Use Charts #0075-85, Prefire Plan 
(Front) 

' #0075-86, Prefire Plan 
(Back) 
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(k) Trace routes and areM in 
' locations sub;) set to haavy 
s snovfall 

(1) ■ Appropriate fire protection 
symbols contained ii section 
(20) NETA Pire Protection 
Handbook 

INTERIM StIMMAHr 



c. Aircraft Pre-Fire Plan 



ERIC 



(1) 



(2) 



(3) 



Plans will be developed on each 
type of mission assigned aircraft 
and on any transit aircraft by type 
that lands and takes off from the 
base on an average of seven times 
a week during any three month period 

Separate plans for runway or ramp 
.situations will be developed for 
each of the following situations 



(a) 
(b) 
(c) 
(d) 



Engine fires 

Overheated brakes, with fire 



Fires in fuselage 



Wheels up landing, with fire 



The reverse side of AP Form 1028 (Pre- 
Pire Plfitn) will be used to prepare a 
graphic^ plan of the aircraft, and will 

includej 

(a) Optimum vehicle positioning, 
inpluding rescue and resupply 
vehicle 

i 

(b) Fi^e^designated rescueoan duties 

i 

(c) Tools and appliances for the rescue/ 
suppression operation peculiar to 
the aircraft in question, (ladders, 
sa^s, disarming tool, etc.) 



(d) Average number and location of 

(e) 



aircrew and passengers expected. 
Expected surface fuel flow direction 
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. (k) Aircraft pre- fire plans will be 
carried on each fire chief's-, 
vehiclei 6Uisistant chiefs s ' 
vehicle, "and a copy will be main- 
tained in the fir« station 

(5) The plana will bo usod for train- 
ing and as a reference for fire 
protection techjiiques peculiair to 
the aircraft involved. 

(6) The fire thief is responsible 
for the preparation of AP Form 

• 1028 

Application: j 

f 

Evaluation: \^ 
Interspersed .throu^^ut the presentation. 



TIME: n/A 
TIME: ^10 min 



CONCLUSION 



TIME: 5 mln 



Sumsriy: We have just completed oiar discussion on pre-fire plans. Pre- fire plans 
are a very important part of a fire department. They enable each fireman to hav;e 
a plan of action in his mind before he actually gets to the scene of an emergency, 
some of the items on the pre-fire plans are, location, physical layout, water supply, 
and occupancy. Pre- fire plans are made up on each building on base, areas, and 
aircraft. / 

Remotivation: When you get to your next assignment, make it a point to study your 
pre-fire plans. You will find that by kno,wing the pre-fire plans you will be 
better equipped to do your job when the alarm sounds, with confidence and efficiency. 

Assignment: n/A. Continue with Miscellaneous Rescue. 

Closiare: Remember the importance that pre-fire planning plays in the Air Ibrce. 
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KISCILLAHBODS BESCU!^ 



IBTBDIXTCTIOK 



TIME: 5 min 



Attention: The alarm has sounded, you £^ responding to a vehicle accident. . What 
is the most important thing you will have to do upon arrival? You think back to all 
the methods of vehicle rescue you have been trained in and hope you remember it all, 
for now the training is over, this is the real thing. Will you be able to perform 
as well as you should? 



Review:*:^ Ve have just completed the lesson on pre-fire plans and know the importance 
they play in planning an attack cn a fire or smergenoy. 



Overview: Today we will have a lesson in various types of rescue situations that 
may arise, including automobile, natural disaster and water rescue. 



Motivation: We never know what type of emergency situation we may face, 
we must be prepared to cope with aj^y type of emergency that migjat arise. 



Therefore, 



Transition: Today* s lesson will begin with. miscellaneous rescue procedures. 



BOOT 



Presentation: 



1. Without reference, identify procedures 
for rescuing personnel from miscellaneous 
areas and disasters. Eighty percent of the 
proceduresmust be identified correctly. . 

a. Procedures ^ 

(l) First remove victim to safety 

^ (2) Give first aid needed 

(3) The general rule that no victim 
should be moved before given 
first aid can be disregarded if 
the victim's life is in danger 



TIME: 3 hrs 50 min 

TIME: 1 hr 50 min 

Stress energy and materials con^ 
servation 



Use WB 30h 
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1>« Water rescue equipment 

(1) Boats 

(2) Life rafts 

(3) Canoes 

{k) Scuba equipment 

(5) Resusciatators 

i 

(6) Cootpressable bags 

(7) Life lines (such as ropes) 

c. Types of natxiral disasters 
(l) ilooda 

{^y Earthquakes 
(3) Barricanes ^ 
(U) Tornadoes 

(5) Lifi^itning storms ^ 

(6) Thunderstorms 

d. Prime responsibility 

(1) Survive and help others to 
survive 

(2) Assist in ^^estoring operations 
on base 

(3) Support neighboring 'communities 
(k) Coinply with 355 plan 

.IMTERIM STJMMABY 

2. Using a salvaged automobile, F^IO rescue 
vehicle and moimted equipment ^ perform nor* 
mal and emergency entry into a vehicle lAW 
locally established procedures, \fhilQ^ .strictly 
adhering to all applicable safety procedures. 
Operate tools and equipment as required* 

a* Normal entry 

(l) Open doors 



Use any artiole that will float 



Show Film: CFL ,032, "Collision 
Rescue** 

Use TO 36AI2-I2-I3-I 

No smoking 'on hangar floor 
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(2) ))ep6nd8 upon position and condition 



b« .finergencj Eatxy 

(1) Remove windshield , 

( (a) Remove metal trim 

Cb) Remove rubber seal 

(c) Vindahield can be removed in 
one piece 

(2) Break rear window 

(a) One shaxp blow in comer 

(3) Pry axe to force door 

o 

{h) Use IU12 to cut corner post and 
remove roof 

(a) Not to be used if gasoline is 
spilled due to production of 
spaa±s 

tf 

(5) Use adr chisel to cut roof for access 

(6) Use pro winch 

(a) Pull open car doors 

(b) Pull away crushed corner post 



i. 



(c) pull janned seats from dash.^ 
board 

INTERIM SUMMART 

3* Using a salvaged automobile , rescue dunooyy 
P^IO rescue vehicle and inpunied. ecpxipmeht^ per«. 
form rescue from a vehicle. Rescue must be in. 
accordance with locally established procedures 
while observing all applicable safety practices* 
Operate tools arid equipment as reqjuired. 

a* Gaining access to victim 

(1) Depends on the location and posi« 
tion of the vehicle 

(2) May be as simple as opening the 
door, or as difficult as cutting 
the roof 



So not cut salvaged automobile 



Wear gloves 



Use: Helmet 
Gloves 



0 



C!heck Vehicle for sharp or jagged 
metal} correct or report to super- 
visor as safety hazard 



UiSe salvaged automobile, P-10 
and Mounted Equipment 

t 

rescue dummy 



Use e:ctreme care when working in. 
salvaged automobile 



No Smoking on the hangar floor 
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.b. Conduct primary svucvey 

(1) Initiated when necessary i^le 
the victim is still in 'the car 

(2) Primary survey consists of: 

(a) Establishing and maintain^ 
ing an airway 

(b) Giving artificisLL respira^ 
tion 

(c) Controlling bleeding 

V 

c« Disentanglement 

(1) Prevent further injury to the 
victim" 

(2) Vehicle miay )3ave to be removed 
from around victim 

(3) Use extreme care when using tools 
aiid woricing aroujid victim to 
accomplish disentanglement 

d. Preparation for removal 

. (l) Immobolize all frsu^tures and 
dress all wounds 

. (2) Correct all life-threatening 
problems 

e« Removal 

(1) Use extrme care 

(2) Transport to ambulance 
Application: 

Interspersed throughout the presentation 
Eval\xation: 

Intersperse throughout the presentation 



Stress Safety 



Return all equipment to proper 
location 



TIME: 2 hrs 
2 INSTRUCTORS ARE REQUIRED 

TIME: 10 min 



23; 



ERIC 



COiCLDSIOil ■ TIME: 5 min 



Sunnnaxy; We have just coaiplet%d otir leeson on miscellaneous rescue. As firemen, 
we have to cope with many types of eiaargwicy situations. Thege may include building 
fires, automobile accidents, •nd natural disasters* 

o 

o ' ■ 

Remotivation: At any tiaie we may be called uj^n for any type of miscellaneous 
rescue. Only with constant training can we stay ready. 

Assignment: Read, and study SG-305, ilatm Boom Procedures and Operation, and .answer 
the questions at the end of the unit. 

Closiirer Properly trained personnel are a must for fast and efficient rescue during 
any emergency situation. 
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ALiRM ROOM PBOCEDDHES iNS OPERATION 



IMTBODDCTION TIME: 5 min 

Attention: The^ house li^ts come on and the bell startp to ring. Where are you 
, going? What type of emergency iSi it? Before this sequence started, the alam 
, center operator was already at work. 



Review: We have just completed our lesson on pre-fire plans and miscellaneous rescue. 
All of these procedures will be valuable to you throufi^ut your career as an Air 

Force fire protection specialist. 

, « 

Overview: Today, we will discuss the purpose of the^ire alarm center and how the 
alarni center operator operates it. We will discuss receiving and recording incoming 
infomutioh, relaying the information, establishing location and nature of emergen- 
cies, dispatching equipment, maintaining the activity log, observing all security 
precautions m voice communication, using the grid map, and learning simple facts 
to develop pre- fire plans. ^ 



HotLvation: The fire alarm center operator must monitor the equipment pider his 
control at all times* He is an iarportant link in the fire department chain, which 
can on]y operate efficiently with precise information. 

Tra_nsi fcion: Today's lesson "begins with the basic operation of the fire alarm room. 

Bour 



Presen^tation; 

1. xv/Jthout reference, identify operational 
procedures of the alarm and communication 
center with 80^ accuracy ' 

a. General principles 

(1) Before a firefighter can be 
assigned to the ailarm. an d 
communication center, they 
must have a working knowledge 
of all aspects of the fire 
department 

(2) The aleirm center is manned 
2l| hours a day. Personnel 
on duty are^ required to be . 
alert and ready at all times 

(3) No one procedure or operation 
is more important than another 



TIME: 5 hrs 50 min 

TIMB: 1 hr 40 min 

Show Film TVL 57-18, "Alarm Room 
Procedures " 

stress energy and materials con- 
servation 

Use WB 305 
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ih) The center operator, is 
responsible for all func- 
tions of the alarm center 

b. Operator related duties 

(l) Maintain, receive and' record 
information from nortaal and 
emergency communication sys- 
tems 

: (2) Alert firefighting personnel 
and support agencies 



(3) Dispatch equipment, inform 
personnel of location and 
nature of emergencies 

(1^) ^ Provide pertinent information 
on emergencies as required. 

(5) Maintain fire station logs 

(6) Maintain and read maps, charts 
and* status boards 

2. Given an alarm and communication center 
trainer, monitor, receive, and record one 
' normal and one emergency message. Proper 
commimica'tion procedures must be utilized 
in accordance with locally established 
policies, and all^ messages must be correctly 
recorded in less than three minutes. 

a. Administrative telephones 

(1) Normally will consist of two or 
more extensionzi 

(2) Permits the effective conduct 

of normal administrative business 

(3) Procedure for answering this phone 
is: "Fire Department, Rank, Last 
Namei Speaking, Sir." 

Information received may be recorded 
on normal recording board • 

(a) Name of person calling 

(b) Date and time of call 

-2- 
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2 Instructors are required 
for the . 5 hr demonstration 



'Use Trainer #UOi|l, Fire Depart- 
ment Communications Center 
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(c) Pertinent information 

(d) Center operators name is 
reqtiired on this board 

b. ' Reserved emergency line telephone 

(l) Air^rce adopted number it 117 



.o{2) Procedure for answering this phone 
is: '*Are ii^ou reporting a fire?*' 

(3) Always- reanember- to renain calm when 
answering this phone. If person < 
calling i? excited, ai^^nd tho time 
^ to calm them down in order to get 

. the necessary information 

Necessary information is listed on 
structural emergency recording 
bosard 

(i>') (a) .Time 

(b) L&cation 

(c) Type of fire and/or emergency 

(d) Life hazards' 

(e) Name of person calling 

c. Fire reporting telephones 

(1) A "direct" line to the fire 
department from where the 
phone is located 

(2) Located in high hazard and 
isolated areas 

- (3) Procedure for answering this 
phone is; "Are you reporting 
a fire?" 

(1;) Use a "recording board" to 
record the information 

d. Primary crash telephone 

' (1) Used only for reporting air- 
craft incidents or emergencies 



Chart CAPF 73-128, Heserved 
Bnergency Line Telephones" 



Chart CC 75-54, 'Structural 
Recording Board" 



Chart CAPB 73-121+, Fire 
Reporting Telephone " 



Chart CAPB 73-12$, Primary 
Crash Phone System" 
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(2) Direct line from the Control 
Tower connecting Alarm Center, 
Base Operations, and hospital 

(3) Procedure for answering this 

phone is: Pick up the phone and ^ 
listen, -recording all- information 
given out J you will prpbably be 
required to acknowledge that you ^ 
received the information by giveiiig 
your initials or some other means ^ 

(k) Aircraft emergency recording board 

(a) Type of aircraft 

(b) Type of problem 
Number of personnel aboard 
Amount of fuel 



(c) 

w 

(e) 



Landing on what runway and 
how loDg l>efore landing 



e. Secondary crash telephone 

(1) Used to advise all supporting 
activities of the incident or 
emergency involving an aircraft 

(2) Direct line from Base Operations 
connecting the supporting agencies 
such as Fire Department, Security 
Police, EOD, etc. 

(3) Procedure for answering this phone 
is: same as for primary telephone. 
It is also acknowledged in the .same 
manner. 



Chart CC 75-55, Craaii Recording 
Board" 



Chart CAPB 73-126,' Secondary 
Crash Ph6ne System'' 



IKTERIM SUMMARI 

. f . Automatic alarm system 

(1) Usually located in' areas with 
hi^ life hazards or critical 

' materials 

(2) Activated by a device that will 
react to heat, lifi^t or "smoke 



Use Trainer^#ljOi4l, Fire Depart- 
ment Communications Center 
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(3) When this t^e of alaxm oomes in, 
it will soimd an automatic warn* 
ing bellt and will record the 
location of the fire on tape by mak- 
ing a mark or punch 



Two classes of' alarm systems 
♦ 

(1) Coded ^ will identify a building 
of particular section. .The alarm ' 

^ transmitter sends an electrical 

impulse to the bells and is 
received in the alarm center by 
a receiving mechanism. 

(2) Noncoded - will usually identify . 
only an area, althotigh it could 
identify a building. The alarm 
will sound in the atrea protected 

^ and lights will flash in the alarm 
center showing location. 

3« Given an alarm and communication center 
trainer and three messages, alert^fi^refi^ting 
personnel and support agencies, dispatch equip*, 
menty inform personnel of location and natture^ 
of emergencies, and provide pertinent information 
on emergencies as required. Proper communications 
procedures past be utilized in accordance with 
locally established policies,, and all actions must 
be completed in less than two minutes. 

a. Alert firefighting personnel a^d support 
agencies ' 

(1) Station alarm used to alert person, 
nel 

(2) Alarm bells 6x other loud signaling 
device 1 

(3) Usually a specifically marked ory^off 
switch is used to activ^e the device 



\ 



Use Trainer #1+0I|1, fire Depart-^ 
ment Communications Center 



b. Intercommunication 

(1) Intercom system - to relay telephone 
or, radio messages within the station^ 
It is usually a system tied in with 
the telephone setup. 



Use Trainer #UOi|l, Fire Depart- 
ment Communications Center 
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(2) PA system (public address) • to ' 
4 relay pertinent messages to per* ' 

. sonnel, anji announce, any general ' 
. information deemed necessary by 
. . the 'fire chief. (Note:'^ Intercom 
, ^ . usxially replaces its use after ' • 

normal duty hours {iS'JO hours)) - * ' 
* « 
c^. Dispatch equipment ' * - Use' Trainer^^iiOiil) Pirfe Depart. 

. . ' ' ' ment Communications Center 

(i; Use the two way^^^adio to inform S * 
personnel of location of emer- 
' * gencies and provide pertinent 

information on emergencies as ' . ^ - 

required . ^ ' 

(2) Be sure'* to always speak clearly, " * 

use a normal tone of voice, never ^ . - • 

discuss classified information, 
and never use obscene language 

(3) ^Pronounce words clearly and use 

•^hG phonetic alphabe-d and 10 code 

(U) Phonetic alphabet and 10 code are 

located in alarm room ' ^ \ 

d. Response cards are a primary aid to 

^ the alarm center operator ' . - 



(l) Card will tell the operator the 
type, number, and from T;Mch fire 
station the trucks will respond 

(.2) These caxds ax% for certfitin areas 
on.and off base 



* INTERIM SUMMART' v 



»4» Given. an aleirm and communication center 
trainer and two messages, maintain fire station 
logs. Information must be logged with miniioum 
instructor assistance in accordance with locally 
established policies. 

a. Fire station log 

> 

« 

(l) This log will be prepared by hand 
and entries made in a bound ledger 
type book. It covers events in the 
fire department for 2k hours. 

/ " ■ ■ 
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(2) . Infcmation recorded should include . 

personnel duty assignments, vehicle 
status, eoiergency jresponses, false 
alaxms, training exerci/jies, injuries, 
names of visitors, etc. 

(3) All emergencies will be entered in 
the book ii BHD ink* 111 other ^ 
information should be entered in 
black inlc. v - ' • ' 



(U) Jf more than one alarm center exisfs 
an activity log wilj. be mfiontained 
, ^ for^each one 

, . * \ 

/A^* Given an alarm^and communication center trainer, 
maps, charts, status boards, and selected messages, 
read and maihtain maps, charts, and status boards' 
in accordarice with locally established policies. 
All tasks must be completed in less than five min- 
utes- ^ ^ 



a. Maintain and read maps, charts, and status 
boards . 

" (1) Purpose - primary^ purpose of Air 
Force fire department grid maps is 
for use on off-base emergencies 

' i'(2) .Lines are drawn on grid maps both 
vertically atad horizontally *foxroM 
ing'squazresl Th& lines are num- 
bered across the bottom, and let- - 
tered acTCSs the sides* 



Use Chart CAPS 69-112 i Grip Map'' 



(3) > To read the grid map, begin by 
reading' across to the nxunber and 
/ then up to the letter. ("Sight 
and upV),. 

The off-TDase grid map covers , a 
fifteen "(15) mile radius around 
the base* 

(5) Grid overlay * used to pinpoint an 
area within a grid map square 



Cloafts and status boards 

(i) ' Many types of charts and status 

boards are used in the alarm center 



Vehicle status 
Water distribution 



(2) Each one has a specific use and 
is developed at base level 
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Application 



TIMS: ^ h hrs 
ZiNSTRUCTORS ARE: REQUIRED 




Interspsrse througjiout the, presentation 



Evaluation: 



TIME: 10 rain 



Intersperse throu^out the presentation ^ 
1, The alarm center is manned how many hours a day? 



2h 



What is the Air Force adopted number for reporting fire? 



117 



What are^the two classes of alarm systems? 



Coded and NoiuCoded 
U. Who is responsible for relaying information? 

The center operator 
5. What is the radius of ausi off-base grid map? 

l5 miles 



Summary: We have discussed the fire alarm center and its function as' an integral 
part of thS fire department. You have seen the importance of having an efficient 
fire ala±m- center operator who knows his job, which includes receiving and 
recording incoming information, relaying information, establishing location and 
natixrc of emergencies, locating points on a grid map, and dispatching equipment. 

Remotivation: You could possibly be an alarm center operator at youjr next base 
or at least spend some time in the alarm, room. To be a part of an effective 
f irefi^ting imit, you must Icnow how to operate the fire alarm center, among your 
o'^her duties. 



Assignment: Review and study SG-30U, Miscellaneous Rescue. 

Otatside Assignment: (2 hours) Read and. study SG-306, Structural Firefighting 
Accessories and answer the questions at the end of the unit. 

Closure: As mentioned earlier, the fire alarm cenjler and its operator is a very 
important link in the fire department chain. JJowy you have an idea what role it 
plays in the chain. ' o>i !^ 



CONCLUSION 



TIME: 5 ndn 



SSBSSOTUBLL FIBEFIGHTIIIG ACCESSORIES 

IBTHDDUOTIOH ' TIME: 5 min 



Attention: You are a member of a crew at the scene of a fire. A man working from the 
third lloor requests a tool to b^^ hoisted up to him. He lowers a rope to you to be used 
to secure the tool. You had better know how to secure the tool with the rope so that 
he can r^ise it up to himself for instant use. 



Review: As you remember, yesterday we discussed the fire alarm center, the types of 
communications equipment, and how they are put to use by the alarm center operator. 

I 

Overview: Today, we will have a discussion on the purpose of fire service rope, its 
size, and the use of knots and hitches. We will also discuss the type of ladders we use 
in the Air Force, and their coinponent paarts. 



Motivation: Ropes and ladders are a necessary part of fire department equipment. When 
they are needed, there is no other equipment that can be substituted. As a member-'of a 
structural crew, you must know the correct uses of eax:h. 



Transition: Today's lesson begins with the basic knots and hitches used in the Fire 
Protection field. 



BODY 



Preset "' ation: 



1. Using a 3/I4" rope, tie four (U) types 
of knots and three (3) types of hitches. 
Knots and hitches will be tied in accor- 
dance with the W.B procedures with 
minimum instructor assistance. 

a* Puirpose 

(1) Safety lines 

(2) Rescue 

(3) Hoisting 
Anchoring 

b. Size and type 

(1) 3A" X 100' 

(2) Manila hemp 



TIME: 5 hrs 50 min 
TIME: 2 hrs '40 min . 



Stress energy and materials 
conservation 

Che^k Outside Assignment 

Use WB-306 
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Terms 



(l) Bight - formed ty simply 
bending the rope, or doubl- 
ing it back keeping the 
[ sides parallel 

.(2) Loop - formed by crossing the 
sides of the bi^t 

(3) Knot - a series of loops and 
bi^ts forming a secure tie 
to another object 

{k) Hitch - a loop or loops. It 
is a more temporary form of 
a knot 

Types of knots and hitches 

(1) Half hitch 

(a) Used as a sstfety measure 

(b) Used in conjunction with 
o other knots and hitches 

.^(c) Never used by itself 

(2) Clove Hitch - used in hoisting 
tools and equipment. (Fire 
extinguisher, pike pole, hose, 
etc.) 

(3) Square Knot - used to join two 
ropes of equal diameter 

(I4.) Becket bend - used to join two 
ropes of unequ£d. diameter 



(5) Bowline 

(a) Used to make a secure loop 
in the. end of a rope 

(b) Used in hoisting a roof -ladder 

(6) Double bowline - used for rescue 
to lower victim firom upper struc- 
tures. It has three (3) loops in 
it; one for each leg, and one to 
go aroxuid the chest 



Use Chart 67-189, Half Hitch" 

s • 

Use Chart 67-189,' Clove Hitch" 

Use Chart 67-192 "Extinguisher 
and Pole Hoist" 

Use Chart 67-l90,*Square Knot " 
Use Chart 67-190 ,**Becket Bend" 



Use Chart 67-191, Bowline 



(7) Axe Hitch used to hoist or lower Use Chart 67-193> Axe Hitch 



an axe 
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e« Tie knots and 'hitches 



(1) 


Half hitch 


(2) 


Clove hitch 


(3) 


Square Xhot 




Becket bend 


(5) 

c 


Bowline 


(6) 


Double Bowline 


(7) 


Axe hitch 



• INTERIM SUMMART 

2. Given various types of fire protection 
hand tools and equipment, use ropes to tie 
tool^ and equipment for hoisting. Ciots will 
be tied in accordance with the WB procedures 
with ninimum instructor assistance. 

a. Use proper safety procedures ^rtiile using 
ropes 



arit \ 



(1) Hake sure all knots anTl hitches 
are secure enou^ to hold 

(2) Never stand imdemeath equipment 
being hoisted or lowered 

' 3* Given common structural firef igniting tools 
and equipment, inspect and perform opearator 
maintenance on tools and equipment. Procedures 
listed in the WB must be followed with 
minimum instructor'^ assistance. 

.a« Tools and equipment 

r (1) Pick head axe ' 

(a) Check head for nicks 

(vb) Check for rust 

(c) Apply light coat of oil 

(d) Check handle for splinters, 
cracks, rot 



(c) Sand smooth and apply light 
coat bf linseed oil 



Stress proper knot tying for safety 
and security of equipment and per- 
sonnel 



J - 



Use: Length of rope 3/4 " diameter, 
2 1/2 gallon fire extinguisher, fire 
hose Z 1/2 " X 50 feet, roof ladder, 
axe, pike pole, 2 1/2 inch nozzle 



Stress safety 

Use: Structural Firefighting 
Vehicles and Mounted 
Equipment 
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(f) Check handle for security 

(2) Pike Pole 

(a) Check hook for secxirity 

(h) Check handle for splinters, 
cracks, rot 

(c) Sand smooth and apply light 
cpat of linseed oil 

(3) Bolt cutters 

(a) Check jaws for nicks 

(hX Check for ease of operation 

(c) Grease moveable joint if needed 

(k) Hydrant wrench 

(a) Check threads for ease of opera- 
tion 

(h) Remove rust and- grease threads 

(5) Hose Calmp 

(a) Check for bent handle 

(b) Check Zox worn teeth 

(c) Remove rust and repsdnt 

(6) Extension ladder 

(a) Check' halyard for fraying 

(b) Check pawls for ftee opera- - 
tion - 

(c) Check for broken steps 

(d) Inspect all moveable parts of 
ladder 

(7) Roof ladder 

(a) Check for damage, bends 

(b) -Check hooks for smooth opera-, 
tion , 



U. Given a structural fire£igjitin« vthible^ 
perform ladder operations to include remove , carry, 
position, raise and climb ladders • 111 
procedures in the MB must he strictly- 
adhered to w>iile observing all applicable 
safety procedures. 

a. Types and sizes ' 
(1) Roof ladder 

(a) A ladder built in one sec- 
tion, equipped with special 
hooks at the top of -it 

(b) lU' in length 

b. Carrying method ^ 

(1) One man carry 

(2) Standing in opposite direction 
of desired travel, pick up the 
ladder with one hand by the beam 
said balance 



^70 



Use: Roof Ladder 

Extension Ladder 



(3) 



Having lifted the^ ladder,, turn 
in the direction of travel, pass- 
inc arm between the fifth and- 
sixth rung, grasping the second 
rung forward. Allow beam to rest 
on shoulder 



Top should be carried forward 
and sli^tly tilted downward 

c. Raising and spacing ladders 

ll) Roof ladder 

(a) Place butt of ladder 
against building 

(b) Grasp top^ rung and raise 
ladder to a vertical position 

« 

*(c) Walking toward the butt, 

grasp every other rung until 
the ladder is in an uprigjxt 
position against wsdl. 
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(d) (Jrasping the second and 
fifth rungs, lift ladder 
off ground carrying it hack 
to desired distance. 

(o) Proper^ spacing angle ie one- 
fifth ^lus two feet of the > 
extended ladder in* use. 

Extension ladder 

-Cl) A ladder built in two or more 
•sections; or a ladder with one 
bed and one or more flys 

(2) 21+, 35 and 36 feef in len^h 

(3) Component parts 

Bed ladder - the lowest 
section of an extension 
ladder ' 

Fly lauider - the uppeimost 
part of an extension ladder 

Butt, heel or foot • the 
bottom end or ground end of 
a ladder 

Tip or top - the tojf of a 
ladder 

Beam - the principle structure 
member of a ladder in which. the 
rungs are supported 

Rungs - the cross member of the 
beam which- is used in clijnbing 

Heelplate - metal channel rein- 
^forcement at the butt end of a 
ladder 

(h) Halyard (fly rope) - used to 
hoist the fly of an extension 
ladder 

(i) ^PaMl or dog - a Took used to 
support the fly of an extension 
ladder after it has been ratised 

(j) Stops - metal blocks used to 
pr^event the fly of an extension 
ladder from being, extended out 
of the main ladder 



(a) 

(b) 
(c) 

(e) 
(f) 



(k) Guides • li^t metal strips 
on an extension ladder \diich 
guide the fly iidiile it is 
being raised or lowered 



i2 7^ 



Extension ladder 

(1) Two man carry 

(a) Place ladder on beam 

(b) Pace opposite direction 
of travel 

(c) Lift ladder^" at each end - 
by beam, turning in direc- 
tion of travel.. Pass free 
arm throu^ ladder grasping 
second rung forward, allow 
beam to rest on shoulder ^ 

(d) Butt end should be carried^ 
forward 

(2) Four man carry 

(a) Place ladder on ground with 
fly up and butt forward 

(b) With a man on each end and 
^ . on opposite sides, reach 

do\^ and grasp a rung. 
Hemember to be facing in 
the opposite dixection you 
want to travel ^ ^ ^ 

(c) Raise the ladder turning 
iito it and facing the direc- 
tion you want to travel 

(d) Butt end should' be carried 
forward 

Extension ladder (Three man) . 

(l) Usirig one-fifth plus two feet of 
the extended ladder to be used, 
proper spacing angle is obtained 
* prior to laying the ladder on gro\ind 
with flys' the up position. Pur- 
pose of proper spacing is to place 
ladder in a more stable position 



Use Chart 67-198 /^Ladder Carries" 



Use commands: Prepare to lift, 
lift; prepare to lower, lower. 
Promotes smooth and efficient 
operation. 



Watch for electrical power lines 
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(2) One man stands on heel plate 
reacliing forward s^sping a 
rung with both hands , leans 
hack and assists in raising 

(3) Two men will space themselves 
about one- third from the top of 
the ladder facing the top. They 
will reach down and grasp a rung 
turning into the ladder as they 
bring it'* off the groxmd so that 
they will be facing the butt 
after lifting 

(U) Walk ladder to upri^t position 
grasping every other rong as 
they do so 

(5) Two men will grasp ladder by , 
beams, pivoting the ladder 
until the flys are on the 
climbing side 

(6) While two men hold the ladder 
in upright position by the ' 
beams, the third pan will hoist 
the flys to the desired position 
using the halyard. HiEajrard should 
then be secured to a rung 

(7) All three men will then lean ladder 
into building 

g. Clojnbing and locking in procedures 

(1) Climbing - the ball of one foot 
or the other must be placed on 
each rung and in the center to 
prevent ladder from wobbling; 
Hands will grasp §very rung when 

N dec ending. The body should 
maintain an erect posture at all 
times 

(2) Locking in - place one leg between 
s rungs and bring the foot out 

between the next lower rung lock- 
ing --^e foot aroimd a run or beam. 
Take other foot and strp down one 
rung. \ 



High winds make ladder raising 
difficult 



Secure ladder to platform prior 

to letting students climb. 

Students will not remain on platform. 



Prevents falling from ladders 



h. Use pixipcr ottfoty procedures involving * 
ladder operations 

(1) Make cer,tairi ladders are properly- 
spaced to insure stability 

(2) Hake certain ladders are properly 
secured or anchored. If working 
off an extension ladder on an 
upper floor of a structural be 

* sure ladder Is anchored .by the 
" use of a rope 

(3) Make-certadn pawls axe locked. 

Application: ' TIME-: 3 hrs 

2 INSTRUCTORS ARE REQUIRED 

Int«rsperse*^throu^out the presentation. 
"Evaluation: , 

Intersperse throu^tiout the presentation. TIME: 10 min 

I. What is the purpose of the becket bend? 
Used to tie two ropes of xinequal sise. 

2« What is a bowline? Used to make a secure loop on the end of a rope. 

3. When hoisting a roof ladder, what kind of knot is used? 
A bowline. 

/■ 

1+. What types of hitches are used to hoist a pike pole? 
A lialf hitch and a clove hitch. 

5* To tie two ropes of equal size^ what knot is necessary? 
. Square knot. 

6. When hoisting a roof ladder the bowline is pl£U)ed on the ladder in what position? 
One third from the top. ^ 

7. What kind of knot or hitch would be used to lower a victim from upper structures? 
Double bowline. 

8. What is an extension Istdder? ^ ' 
A ladder of two or more sections. 

9* What is the uppezf section of an extension ladder csdled? 
Ply. " . " 

10. What is the formula used for spacing a ladder? 
One fifth plus two feet. . 

II. How many men are used to raise the extension ladder? 
Three. 

-9- 
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CONCLUSION 



TIME: 5 min 



Summary; Today, we have discussed the purpose and size of ropes we use in the fire 
department in the Air Force. We discussed the use of knots and hitches, size, type 
and parts of fire service ladders, and performed operations using ropes and- ladders. 
You were also made aware of certain safety procedures when using ropes and ladders. ' 



Ranotivation: Ropes and ladders form a part' of any fire department equipment, and 
their correct use can mean the difference between life and death. 

> 

Assignment; Read and study PT-307 and answer the questions. Have students to review 
aU materials and notes in preparation for the Block m final measurement test. 

Chitside Assignment: (2 hrs) Read and study. SG-307i Fire Protection Hydraulics aiid 
answer the questions at the end of the unit. 

Closxire: It is very possible that you may never need to use ropes or ladders very 
often after you leave this school* If necessary, however, you will be able to quickly 
do what is necessary with ease and assurance. 
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PIBE ^^ECTION HyTWATJlICS 



:iiiTHOiJ(jaT.TON 



TIME: 5 min 



Attention: You have just been at your new position of driver^punp operator for a few 
days-. . You are proud of yourself, and even more proud when on an alarm you drive 
your vehicle to the fire safely. You arc perfomdnc woll luxtil ^ddenly you must 
o porate the pump on your veiuclo to £fet water to the firo, and yln forfjct how tc 
deteimne your pump pressure. You never thou^t this situjition would arrive no 
SQon and are not as proficient in your new position as you should be and led othccj 
to believe. 

R«view:' Yesterday, we discussed firefighting accessories, and you learned the 
importance of being able to tie the proper knots and hitchos. You also learned how 
to make use of roof and extension ladders. 

"Overview: During the next few hours we will discuss a facet of fire department hydrauli 
;vhich will include a definition of all teima, finding out how firemen will utilize the. 
pump operators guide plate, and the rule of thumb and discuss the principle's of drafting. 

Motivation: Soon we will be woiicing with hose and water under pressure. To little 
pressure produces an ineffective fire stream, while too much might make the nozzleman's 
job of handling the nozzle impossible. With th« correct pressure, a nozzleman can 
f rght any fire easily and effectively. 

Transition: Today's lesson begins with terms and definitions of hydraulics. 



BOOT. 



I^r^sentation: 



1. ^Without the aid of references, identify^ 
principles of hydraulics as, they apply to 
fire protection. Eighty percent of the 
principles must be identified correctly. 

a. ^ Terms and definitions 

(1) Hydraulics - a science tEUt 
deals ,vith the properties of 
liquids at rest or in motion 

<• 

(2) Pounds Per Square Inch (PSI) - , 
the amount of pressure that will 

be exerted on hose (from the insicie) 
or the pressure at which water is 
discharged throu^ a nozzle. 



TIME: 3 hrs 50 min " 

TIME: 1 hr 50 min 

Stress energy and materials con- 
servation 

Check outside assignment 

f 

Stress importance of providing 
proper and safe fire streams to 
prevent injury to personnel and 
damage to equipment 

Review PT-307 
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(3) I Gallons Per Minute (GPM) - amount 
of water being dlsjharged through* 
an op-'^ning in on^t 'aLMT.t*?. 

t> 

{ky Friction Loss (PL) - aa water ia 
forced throu^ hoae or piping we 
hare a loss .of pressure due to 
its rubbing .against tho inside 
lining, 

(5) Standard Nozzle Rressure (SHOP) - 
desired pressure at the nozzle 
that can be handled hj one person 
and will produce an effective fire 
stream; 5p PSI- for solid stream. 

100' PSI for fog stream nozzles. 

<< • 

(6) Fire Stream ^ with SKP maintained 
an effective stream will discharge 
9/lO of its volume in a 15" circle 
or 3/1+ of its volume, in a 10" circle 
at 50 ft, we may then say we do not 
have an excessive loss of volume. 

(7) Pump. Pressure (PP) - pressure 
required it the pump to overcome PL 
to maintain SUP, We arrive at PP 
by adding the EL to the SUP (PP = 
PL.+ Sit?).. . 

(8) Pump Operators Guide Plata^ a 
small plate momitad in the pump 
compartment which gives a quick 
reference of the exact puisp 
.pressure required. To use the 
guide plate the length of hose 
and nozzle aize in use ipiat be 
known. 

(9) Rule of Thumb . a method txsed to 
* give a quick approximation of 

puflqp presmiret Aa with the Guide 
Plate nozzle size and hose length 
kist be known; however»^the fj^ic- 
tion loss must be mentally calcu* 
• lated. 

(10) Back Preaeure - that pretaure 
exerted back against a punp or 
hydrant \^i6n pumping to multi- 
story buildings or uphill, a« a 
rule of t^jmb 5 psi is used for * 
every 12 iteet (one story) increase 
in elevation. 



(11) ^Water - this liquicTis out most 

conuoon extinguishing agent. Water 
is the basis for all fire protec- 
tioa hyciraulic problems/ For our 
purpose, water is noncompressible 
and has a weight of approxiWtely 
8.3 lbs per gallon. Water has a 
greater heat absorbing capacity 
than ottier common extinguishing 
agents. At '212 degrees fahrenheit, 
a cubic foot of wafter expands 
approximately 1,700 times its 
originai volume. 

h.. Using the pump operators guide plate, 
students will determine^ the correct 
. pump pressure when using the^", 1-1/8'' 
and 1-1/4" tips. . ' ' ' 

(1) Provides quick exact pump pres- 
sure when hose length and tip size 
are known. 

^ *(2) Friction loss and no^szle pres- 
sure are pre-calculated. 

(3) Items found on guide plate: 

(a) Nozzle s'z^ 

GPM * - 

Nozzle* pressure 

Exact pump^ pressure 



(b) 
Cc) 
(d) 
(e) 



(f) 



desired Position of Change- 
over valve 

Hose length in 100 ft', incre- 
ments 



Use Chart CAFB 64-539, ''Pump 
Operators Guide Plate". 



(4) When pumping to multi-story build- 
ings, a'dd'^S psl for every floor 
excluding the, first floor. 

Given hose length and nozzle size, 
student will figure friction loss and 
pump pressure using the rule of thumb 
method. 

^(1) Quick approximate calculation of 
pump pressure 
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(2) In order* to compute rule of - 
^ thumb problems, each-individual o 

shotdd know and understand the 
follQwing charts ' . ^ ' 

- r\ ' Friction Loss Per 100 Pt. 

Tip Size of. 2|" Hose. 0PM ^ . 

1" * 10 pui ^9 ' ^ 

1.1/8" * » 18'psi • 265' 

ai" 25 psi 326 

(3) To get the punqa pressure, you multi- 
" ply the ftiction loss as detetiained 

by the tvozzle used, and then by 
the hose length divjided by 100 then 
^ add standard nozsde presjoire ^ ' • 

* 

PLX HL + SUP = PP ' , • 

Back pressure - add si for 
each floor above firsi*. 

(5) To^deteiaaine the total GIM flow ^ 
' multiply the discharge rata ^ T 

of the tip or tips used by the 

^'nutes the nozzle* hais operated, ' . . 

, ^,d. Wiring 2i»i Hose Doim to 1^» Hbsd, 

' (1) Used for '.maneuverability Lees water damage ftom^ smaller 

line. 

- (2) motion lose (2j" hose) 6 psi 
per 100 ft. , 

(3) 'Usually 150 » of ^2j" hose on each ' / * ' • / 

line of wye* * , . , ^ - 

m) Priction less (lif^ hoa^Y 20 psi ' . ^ ^ 

j)or 100 ft. ^ . ' 

(5) Based on 75 GPM and 100 PSI nozzle . . " . 

pressure. * . . ' . 



% * 



e. Sismesing two 2^* lines into one 2^^ line 
(I) ^ Reduces friction; loss. - ; 
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(2) Friction loss^ftom^ sisaese> use the 
ru3.e of thmb 'or guide /^latst ' 



(3) -To figure ftiction loss ftom pump 
to rsiaoeae^ figare onl7 one line 
(longest), tsJce i of this ftiction 
loss, add to friction loss for 
single line pl\i8 SHP PP* 

Master streaiDs - are used ^uhen large 
volumes of water are heeded at high 
pressure. 

(1) Master stream usage 

(a) Water cnirtains 

(t) Cover the IjuUc of fire 
" with straifi^it or fog 
streama 

(c) C!ool heated areas above 
fire to reduce ixpdrafta 

(2) Master stream nozzle sizes and 

GPM r 



(a) Eased on 60 PSI nozzle pressure, 
•li" tip 600 OEM 

1^3A" tip. 800 OIM * . . 

t 

^ 2" tip 1000 GIM . 

(3) Computing for iaster streama , ' r 
(a) Using rule of thumb 

1. DiTide OEM by number of . 
^supply lines * 

' 2. Use rule of thumb for 1", ' 
l.l/8'» and tip. 

J[. Add SO'PSI.nozale pressure 

U. ^Add 15 PSI friction loss 
' in master stream Siamese 

. ^. Set ptamp to this pressure N 

C^) Using pump bperators'/guide -plate 

i* . Divide 0PM bjr number of 
' supply' linos ' ' 



Mi nim u m of two lines for maater 

3t 



To determine friction loss in 
hose 1^ ' ' 




2. Add U5 psi 

3* Set pimp pressure 

, is) students will discuss ^vdiat is meant 
"by drafting, and how it takoaf place 

(a) ])rafting as applied to fire 
^ protection means to obtain 

. ^ water from an altema;t^ source 

such as lakes, rivers, etc., when . 
a hydrant supply is not available 

(b) This^is accoiigplished by the use 
of a hard suction hose and a 
primer on the vehicle 

1. Hard suction hose - prevents 
the collapse of lines. 

2. Primer - Allows you to decrease 
pressure "^in hard suction hose. 

(c) ' The hard miction hose is hooked 

to- the intake of a vehicle and 
placed in the water source. The 
primer is then engaged causing 
a decrease of pressure inside ^ 
our lines allowing, the atmos- 
pheric pressure to push water 
into the piamp. (A partial 
vacuum is created witiiin the 
hard suction hose). 

(d) Atmospheric pressure is that 

. " which is exearted in all, direc- 

tions and on all tilings . At 
sea level this pressure is 
^ ' lk*l psi; however, it decreases 

at the rate' of .5 for each 
1,000 feet increase in altitude 

(e) In a. perfect vacuum at sea 
level, water Oould be raised 
33*9 feet J- however, our vehicles 
only have a capacity to draft 
"to a heifl^it of 25 feet. 

Application: , 

InteMperse throughout the presentation ^i? 
£Va?tiationt 



^arse throughout the presentation 
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CONCLUSION 



TIME: 5 min 



-Summary: We have discussed the purpose and necessity for each firefighter to know 
fire protection hydraulics* We 'have defined terms and worked problems determining 
pump pressure, gallons per minute, and friction loss* We also discussed using the 
pump operators guide pla4:e and the rule of thumb, and briefly went into a lock at 
drafting water. * , ^ 



Remotivation: You must be able to use fire protection hydraulics if you eyer hope 
to effectiveljr fight a fire, and your knowledge of this subject can be invaluable 
to you afid your crew.. 



Assignment: Read and study the following SG units and answer the questions at the end 
of each uni.t* , 

a. SG-401, Operations and Maintenance of Hydrants 
b« SG-402,^ Emergency Response Activities. 

Outside Assignment: (2 hrs) Read and study SG-403, Inspections, Maintenance, Mounted 
Equipment. and Operations of the 53QB/p-8 Structural Pumpers and answer the 
questions kt. the end of the unit. 



Closure: Fire protection^ hydraulics ts an important aspect of effective f irefighting. 
You now have the basic understanding^ of it. It is up to you to advance your knowledge 
and remain proficient. 
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Study Guides and Workbooks are training publications authorized by Air Training Command (ATC) 
for student use in ATC courses. 

The STUDY GUIDE (SO) presents ihe information you need to complete the unit. of instruction or 
makes assignments for you to read in other publications which contain the required information. 

o 

The WORKBOOK (WB) contains work procedures designed to help you achieve the learning 
objectives of the unit of instruction. Knowledge acquired from using tlit study guide will help you perform 
the missions or exercises, solve the problems, or^ answer questions presented in the workbook. 

The STUDY GUIDE AND WORKBOOK (SW) conUins both SG and WB material under one cover. 
The two, training publications may be combined when the WB is not designed for you to write in, or when 
both SG and WB are issued for you to keep. 

Training publications are designed for ATC use only. They are updated as necessary for training 
purposes, but are NOT to be used on the job as authoriutive references in preference to Technical Orders 
or other official publications. i , 
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?lr« Prottctlon Branch 3AB1137130-1-SG-301 
ChinuCA AFBi Illinota 

BLOCKS III AND IV ORIENTATION 

OBJECTIVES 

t 

Afttr computing thl« atudy guld« and your cUiiroooi Initructlon, yoii will 
partlclp«t« In a discussion on: 

!• Block contsnt. 

2* Safsty, 

3* Ensrgy cqnssrvstlon. 



INTRODUCTION 

Proflcltncy In ths Plrs Protsctlon 
Organlxatlon can, In many casts, ba 
t:ha dlf farahca batvaan Ufa and daath— 
your, own, or that of tha vldftlm of 
a flra or an amargancya Thasa two 
blocks of Instruction will contain 
Information asaantlal to tha dutlas 
of tha Flra Frotactlon Spaclallst, 
Includad Is Wtarlal ralatlag to structural 
^^^•^Ightlng, miscallanaous rascua, 
and' vahlclasf 

INFORMATION 

BLOCK CONTENT 

Tha following subjacts will ba 
covarad during this block of Instruction. 

Oparatlons, Maintenance and Mountad 
Kqulpmant on tha P-IO Rascua Vahlcla 

^Praflra Plans 

Miscallanaous Rascua 

Alarm Room Procaduras and Operation 

Structural Flraflghtlng Accassorlas 

Flra Protection Hydraulics 

BLOCK RESPONSIBILITIES 

You are responsible to your Instructor 
at all times. Any questions you have 
can be referred to your instructor. 
If yoiir Instructor cannot answer a 
question, he will send you to the shift 
supervisor. Do not leave the class 
or the school without the permission 

'l 



of your Instructor. You will be requited 
to assist the cleaning of. the fire 
equipment and facilities used during 
Blocks III and IV. This Is the same 
type of cleaning and maintenance that 
you will perform at a fire station in 
the field. 

• CARE OF EQUIPMENT 

The condition of the fire equipment 
often makes the difference between losing 
a building and saving one. Therefore, 
it is very important that fire equipment 
receive the best of maintenance and 
care. During the two blocks of instruction, 
you will be required to help clean and 
maintain the equipment you use. 

SAFETY PRECAUTIONS 

One. of the most iaportanc items 
a fireman must remember is safety 
procedures. This applies to flreflghtlng . 
operations and activities around tha 
fire station.^ 'Also, be very careful 
to follow the safety rules for riding, 
operating, and dismounting fire equipment. 

' ENERGY CONSERVATION 

While you attend this course, energy 
conservation will be practiced to the 
fullest extent to include the use of 
classroom cleaning materials, room 
temperature and lighting when not in 
the classroom. While working on the 
vehicle, energy conservation will be 
practiced in regard to leaking vehicles 
(water, foam, gas and oil), overflowing 
tanks (water , foam and gasoline) , cleaning 
materials (watar.^ soap, wax and rags). 
Conservation of fuel can be practiced by 
operating the vehicle at low RPMa. 
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QUESTIONS 

PIm8« anwiir questions on a , 
sspMAts shsst of pspsr. Flssss do 
not writs in this trsinlng litsrsturs. 
Othsr studMts will uss it sftsr you. 

!• Froficisncy in ths Firs 
Frotsction Organiistion can» in many 
cssss, bs ths diffsrsncs bstvssn 

^- snd 



3. Do. not Issvs ths dsss or ths 

school without ths of your 

instructor. 



k* Ths 



of ths firs 



of tsn ukss ths diffsrsncs 



bstwssn- losing s building snd saying ons. 

5. . 0ns of ths Mst important itsas 
a firssan aust rsMi^sr is - 



2« You srs rssponsibls to your 
L at all tiass. 



6. 

coursst 



Vhils studsnts attsnd this 
will ba 



practicsd to ths fullsst sxtsnt. 



1 ^ 



fir* fxotaetloii lr«neh 
Chanut* An, Illinois 
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OBJECTIVES 



OPERATIONS. HAINTEKANCE AMD HOUNTEO EQUIPI 
ON THE P^O RESCUE VEHICLE 

J 



to: 



Aftw eoiipUtlng this study guld« and your elMsrocoi Instnuetion, youv^vill hm tbU 



\ 



!• Parfoni Inspaetlon and oparatot Mintananea on tha P*-10 raseua vahlela and 
■puntad aqulpMnt. \ 

2. Daaonatrata tha uaa of ralnatall tools and opar'ata aqulpnant. 



3« Parfo» pravantiva aalntananea on 
aqulpiMnt> 

INTRODUCTION ] 

Tha A/S32P-10 (haraaftar rafarrad 
to as tha P<*10) forelbla antry raseua 
vahlelas ara all-vaathar. raacua vahlelas 
daslgnad vlth urganey and aaoauvarablllty 
In Bind. Thasa vahlelas ara aqulppad 
to aff act raseua fro« any glvan situation 
eonealvabla on an Air Forea installation 
but «ay raqulra supplanantatlon with 
spaclal Itaas aeeordlng to tha local 
conditions • For yaars thasa Yahlelas 
hava aaraly baan anothar placa of 
aqulpMnt that> In aany opinions , 
was not raally naadad. Fortunataly, 
paopla's ainds hava changad through 
tha af forts of f Iraf Ightars concamad 
for tha SAfaty of othars. Tha Air 
Forea Flra Sarrlea. Is racognlilng 
.tha laportanea of ^having a mil tralnad, 
vail aqulppadi raseua capability* 
You will find that practically any 
Itaa raqulrad for raacua la avallabla 
through ordinary supply ehannols and 
you should taka anough Inltlatlva 
to saeura thasa Itaaa* Your raseua 
vahlela I ragardlass of tha typa, ±a 
aqulppad with tha bara alnlaua of 
aqulpMnt vhan It Is raealvad at your 
basa* It auat ba supplaaantad aeeordlng 
to tha spaclfle location and raseua 
problaas axpaetad. 

INFORMATION 

P-10 RESCUE VEHICLE 

Flra protaetlon Is baglnnlng 
to raeognlia tha laportanea of tralnad 
or spaclallsad raseuaaan dua to tha 



tha P~10 raaeua vahlela and aountad 



aany raseua situations and tha Incraaalng 
coaplaxlty of transportation aqulpaant 
and. strueturas. lhay nov raallsa that 
It la not practical and Is l«poaalbla 
for a ragttlar flrafl^tar to ba aaslgnad 
to both flraflghtlng aad raacua dutlas 
on tha eroaaaannlag aoncapt* To kaap 
abraast of raseua practleaa and tachnlquas^ 
It Is nacaasary to ba aaslgi^ad to tha 
raaeua taaa constantly , to allov you 
to train In all tha araaa nacasaary and 
to kaap abraast of nav procaduras and 
taehnlquas In raseua* It la daalrad 
that tha raseuaaan ba aaaaptad froa routlna 
dutlas vhleli do not partalv to raseua 
training* Raatidbar that tha raseuaaan 
la raaponslbiif. for tha actual raseua 
^ of tha victim* 'oi 'adtfldaats and if thay 
^ do thalr Job proparlt tha flraaan can 
cottcantrata on f Iraf Ightlng and support 
for which thay ara tralnad to do* For 
aany yMrs^ raseua "-has takan a back saat 
to audi things aa' lay 1]^ bona, painting 
flra hydrants » llva flras (training)/ 
tasting flra hosa, ate* This sliould 
not ba* Tha aaving of llyas la our prlaary 
' raaponslbllltyi than saving, proparty^ 
In that ordar. 

Many raocuaaan will ba aaslgnad 
to tha raseua craw but will not parfora 
In tha aannar axpaetad of a raseuaaan* 
TKAIXIMG Is tha big word In any saetlon 
* of flra protaetlon but aspaclally In 
raseua* You auat ba abla to aatar any 
building or aircraft quickly and by forelbla 
aaans If nacasaary and affa^t raseua 
tndar tha aost haaardoua conditions 
laaglnabla* You auat ba abla to locata 
and raeogulaa any glvan location within 
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your r««pon«« rang* i^ltt«ly to 
"JP*" tod m»t b. 

•utopobUa. without furthar iSjTr" 

-bl- to parfor. firat 
- vlctlM. b£ acddanta or 

proflclantly. Thaaa ara but only a . 
. of tha dutlaa and raaponalblUtlaa 

^ ^ii'i"'"'*^- ^° "co^liah 
•11 thaaa at tha praaant tU«? You 
«ra gattlnf paid to accoapllah thaa 
but you Buat-adnit to youraalif that 
you ara unquall£l.d, If you ara unquallflad 
Only vhan you ad.lt your vaakaaaaa. ' 
to youraalf, will you a tart to Incraaaa 
mUm •llailaata your waak 

Whao you ara daallng with Ufa, 
you don't hava a aacond chanca. You 
■lat ba qu«llfl.d to parfora raacua 
NOW. It wUl ba too lata to a tart 
training af tar aoMona la klllad. bacauaa 
you couldn't find a building, couldn't 
oparata tha winch on a raacua vahlcla, 
or aoM othar taak which you ahould 
^abla to parfom. WCHT NOW iS THE , 
TIW 10 STAIT THAranic. 

Your raacua vahlcla, raacua aqulpMnt. 
•nd training will datar«lna to a graat 
axtaot. If you auccaad or fall In tha 
raacua altuatlon. Tou Miat ba abla 

■ 'e,*^""'" yj^^ vahlcla aafaly, oparata 
all itMa of aqulpMnt', whathar atandard ^ 
or auppIaMntad, with a alnlM of 
dalay, and taka cara of your vahlcla 

*od aqulpMnt whan thay ara not In 

■ uaa. laacua- vahlclaa and aqulpwnt \ 
ara l^>ortant In your practical training 
bacauaa, without a thoroughknowladga 

now to uaa thaaa Itaaa, you cannot 
avan train proparly. 

a 

For a apaclflc taak In aMrgancy- 
raacua, thara la alwaya a apaclflc 
tool that will a'ccoitpllah tha taak 
baat. Tha purpoaa of thla atudy gulda 
la to covar tha ganaral daaerlptlon 
of tha raacua vahlcla. Chancaa of 
raacua balng parforaad at an Margancy 
la alwaya a factor. With thla thought 
In olnd, ona sight raadlly aaa tha 
l^ortanca of- knowing tha aqulpMnt 



which will aid you aoat whan angagad 
In raacua work. Knowing how to pJoparly 
u.a thaaa vahlclai and' aqulpMnt JJ?'^^ 
ona day, ^an tha Ufa or daath of a 
trappad vlctl., Myba your baat frland. 

Reiding Assignment 

You should uii4ar«taa4 tha A/S32P-10 
r««cu« v«hlcl« ud Bouatad •quipatnt 
la ord«r to oparata this vahlcla 
•ffact^valy. Study tha follovlng raadltit 
aaalgoMnt fro« TO 36X12-12-13-1. 



. Ptga 

1-1 thru, 1-7 
4-3 thru 4-8 
4-a thru 4-11 



Faragraph 

1-5 thru 1-37 
4-12 thru 4-23 
4-27 thru 4-36 



QUESTIONS 



« ^^ 'l^wa wrlta your anmrara to tha 
tollowlng quastlona on a aaparata ahaat 
of papara 



4r4»v« 



1. Tha P-10 has 



. vhaal 



2. All of tha fordbla antry and 

raacua aqulp«ant» axcapt tha 

can ba oparatad 



way fro« tha truck. 
3. Tha 



provldaa faat 



•nd aafa haavy duty cutting povar without 
ralylng on auxiliary aqulpaant. \^ 

. ^ 

4. Two portabla anglna-drlvan / 
blowars ara usad to radiova 

— . from ancloaad araaa. 

5. Tha anglna-drlvan portabla ' 
ganarator la uaad to fumlah pornr for 
tha 



6. 



In pparatlng tha winch, put 
- ^ caaa In nautral. 



REFERENCES 
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PREFIRE PLANS 



A£t€r conpictihs this study guide and your clsssrooa instruction, you vlll b« 
sbltt to idsAtify bssic f seta concarning preparation of *pra£ira plans^ 



INTRODUCTION ' ^ 

Many tinas, as a fira ppotaction 
spacialist, you vlirba qallad on to 
parfom rascua or axtinguish a fira 
in aithar buildings or aircraft* A 
iprimary aid in parfoming tha tasks 
is prafira plaoa* 



INFORMATION • 



PURPOSE 



Tha purposa of prafira planning 
ia to indoctrinate firafightars in 
known factors and to pradasignata certain 
duties* Lack of knowledge nay result 
in fatal or serious injury to fire 
protecition personnel as well as those 
who require fire-suppression services. 

PREFIRE PLANNING PROGRAM 

A prefire plannij^g pjrogram is 
implemented at all Air Force installations 
to insure .effective fire response 
procedures* Plan for the following 
responses : 

Ench mission assigned aerospace " 
vehicle* 

Selected transient aerospace vehicles* 

4 

Mission esseiitial facilities* 

Missile sites and rocket pads. 

Deluge or sprinkler-aquipped 
facilities. 

Facilities, regardless of occupancy, 
that present a. unique fire-protection 
problem such as multistory facilities, 
clubs and schools* 

. Other facilities as determined 
by the fire chief. « 



Flans aipe prepared to .explain 
procedures and other geographically 
laportant information, required during 
fire-suppression operations* 

o 

Where the fire situation permits, 
the "initial attack with preconnected 
1-1/2 inch hoselines may be desirable* 
Larger hose liaes :(su(Bh as 2-17*2 and 
3 inch) are required when combati&g major 
'fires, supporting master streams, sprinkler 
systems, and protecting exppsutee^ 
*■ f • 

Building prefire plans are qarried 
on the eaaistant fire chief ^s Vehicle 
and each first-run pumper* Maintain 
'a copy in each fira alatm communications 
canter*' / 

PREFIRE PLANNING. FOR AEROSPACE VEHICLES 

On^'each Air Force iiif tallation,. 
each fire organisation develops a ffrefire 
plan on each type of mission-assigned 
aircraft (installations that possess - « 
the aerospace vehicle inventory change 
AFMv 65-110 mission support, and transient 
aircraft that land and teke off, including 
touch-and-go landings from, the same 
installation 4n average of e even times 
a ^eek during any three coc^ecu^ive month 
periods) * Frepare AF Foria 1028 to 
include: 

Optimum vehicle positioning (including 
rescue- uid resupply vehicles) * 

Aircraft characteristics and 
information as indicated in TO 00-105E-9. 

Fredesignated rescusMn's duties* 

Aircraft prefire plans are carried 
on each fire chie^^s vehicle, assistant' 
chief's vehicle, and a copy is maintained 
in the fire alarm cooBunicationS' center. 
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' □ rLICHT LIMC 
Qo^CN STOIIAOC • 
□ ^OL fACILITICS 



'QAIftCAArT TftAFFtC AftCAS 
CQOTMCd* 



COUIfMCNT ftCOUIftCO ffnc/tfrf* /•n^fA /«44«f«^ 



One 530B 

One P-8 

One 7501 

One P-12 

One P-IO 



36' * Extension 
Ladder 



»AfC* HVOKAMT pft 
OrHCK« VATC* SOUKCC 



; ^MOUNT 
AVAI LAtCC 



LOCATION 

Block V Area 
Hose Fad Ramp Area 



CXTCftlOft STftUCTUftC 



■4- 



Two story cement 
block building 
36' X 36' • 



AOJACCNT 
CxPOSUftCS 



INTCftlOft STRUCTUftC 

Cement block \d.th, 
metal doors 



LOCATION 



MAIAftOS 



Five Bydrants 



Less than 
500 GPM 



0IO to 70 
PSI • 



None 



Interior 
fuel stox^i^ 



ACCESSIBIHTY or tUILOING 



A^.PftOACMCS 



UTILITIES CUT OFF 



utUlTV 



LOCATIOM 



MCTMOO 



INSTALL CO SYSTOAS' 



Can be approac* 
bed from all 
sides 



Black top 
ramp area 



South side of 
building firsn 
fliaor 



utility pull 
box 



VCNTUATION ^IIOCCOUIICS 

Vertical 
Horizontal ' 



outside east 
side of build, 
ing- 



gas shut^off 
valve ^ 



open head sprinkl 
system with Fire 
Department 
connections 



MATCftlAL STOIICO/USCO^ IN lUtLOlNC Oft AftCA 

Furniture- 
Fuel storage 



OCCUMNT CAPACITY 



Pour 



SPCClAL SCASONAL CONS lOCftAT I ON 

Heavy snov/, ice 



OTHCft FACTOftS 



AF 1028 



?igwce 1\ Front Side of AF Form 1028. 
6 
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HYDRANT NO. I 



HYDRANT NQ2 



1 



— s- 



F1R& UCAPC. 



UP 




OAS SHUT OFF 



.&LfC*PU.L B9X 



FIR& DEMRTIMLNT 
CONNECTION 



F/RSr FLOOR 



SECOND FLOOR 




ROOF 



FIRE ESCAPE-*^ 



DOWN 



'9 

HYD, 3 



HYD/S 




Figure 2. Reverse Side of AF Form 1028. 
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AUTHEHTICATION OF PREPLANNING 

Reviw AF Fon 1023 at leant annually 
and, update as raqulrad. Preflre plans 
ara preparad on AF Fon 1028^ ste figuras 
1 and 2 for^^axaaiplea* a 

QUESTIONS . • 

Plaase write year answers to the 
following questions on a separate sheet 
of paper. 



1. The purpose of prefire plazming 
firefighters in known 



2* Prefire plans are used to 
certain duties* 



is to 

factors. 



3*. Building prefire plans are 
carried on the assistant fire chief !& 
vehicle and each runner. 

4. Aircraft prefire plans art , 
developed on each type of . 
aircraft. ^ 

5. Prefire plans wist be reviewed^ 
at least . 

REFERENCES " * 

1. APR 92-1, Firo Protection Progran , 
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NISCaiANEOUS RESCUE 



Aft«r completing this study giiids and your* classroom Instruction, you will be 
able to: , , » ^ 

1* Identify procedures for rescuing .perscnnel Horn aiscellaaeoua areas and 
disasters, 

2. Perform normal and emergency entry into a y^icle* 



3« Perform rescue from a vehicle* 

• INTRODUCTION' ' 

o 

Many times you will be faced with 
rescue situations which do not, involve 
aircraf t^br^buildlngs; therefore, we 
have incltJded this section of study ' 
material. You may be faced with- automobile 
accidents or a natural disaster at 
any time. Ve are the only specialized 
ground rescue the Air Force has and ^ 
can be called upon to perform in any 
given rescue situation 

INFORMATION 

You are aware* by now that first 
aid is the most important single part 
of the .rescue operation* Wi^.hout first 
aid , many times any other part of the 
rescue operation is useless. Any tiflie 
a rescue is required, soiieone is in 
need of help* It is your responsibility 
first to remove the victim to a* safe 
atmosphere, then to give him the aid 
he needs* Sometimes the victim may 
not need any assistance other than 
releasing him from a pinned situation* 
Other times the victim mey be .in a 
burning building or aircraft, may be 
pinned or trapped, may have seVere ^ 
physical injuries, and a number of 
other problems that requires numerous 
actions by the rescueman. 
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NATURAL DISASTERS 



Being in the rescue field may 
necessitate your presence at the scene 
of v. natural disaster* During a natural 
disaster (and thereafter) the public 
will need all the help that is available 
to them* You will be working under far 
different conditions than you have ever , 
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different conditions than you have ever 
worked under* You will probably be . 
working for a differ«it bdss* 

A natural disaster is a disaster 
caused by nature or the natural elements* 
This would be floods, tornadoes, hurricanes, 
etc* In any of these situations, your 
first Qoncem will be to survive and 
then help others to survive* After 
the situation has subsided, you will 
restore the base to operation (where 
we are concerned, we make sure all rescue 
business is taken care of) then we will 
probably be called upon to assist the 
local Aommunity(s) * Vhen you leave 
the base, you are responsible to the 
Civil Defrase officials in your capacity 
as a' rescueman*. They will direct you 
as to vhere to start, where the victims 
will pt^obably be trapped or located, 
when to terminate your mission, etc* 
You will )>m working in the operations 
jointly with local reacue, police, fire, 
and other civil servants,^ in their attempts 
to rescue .entrapped personnel* 

AUTOMOBILE ACCIDENTS 

Automobile accidents are the most 
common rescue situations that any rescue, 
team is exposed to* Any number of 
situations can be associated with an 
automobile accident including fire,, 
explosion, trapped and pinned victims, 
severe physical injuries and many more 
too numerotis to mention. Extrication 
from automobiles requires many hours 
of training with tools, procedures and 
emergency care* 

Other rescue situations discussed 
here can arise during natural disaster 
or in miscellaneous areas* ^ 
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As you can imagintt, if you stay 

proficiut la thm art of rascua» you 
hava a full timm Job. 

Extrication From Autowoblies 

^ Aut6«obila raacua raquiraa apadalixad 
training aad apacial itaM of aquipMnt 
tfhich ahould ba acquirad* Tou abould 
hava aora tban a pry axa and K-12 
aair and ifill find that you ahould 
hava . apacial itam auch as port-a- 
povara» coM-alonis» and various othar 
toola* Vary of tan tha vlctia of an 
autcKAobila accidant is kii'lad by an 
attaaptad rascua inataad of tha accident. 
Whan you are detling with people 'a 
lives you cannot put a price on everything 
because a tool or piece of equipment 
can prove pricelieaa to the person 
being rescued* 

J 

Training ia also a very jbaportant 
part of autoaobile rescue. Without 
training » you vill accomplish nothing ' 
other than seriously Injuring or 5<*rhapa 
eyen killing the victim. Thia cannot 
ba tolerated. You have' a Job to do 
that cannot be, graded by the degree 
of accuracy with which you perfora. 
You wUl bo graded or Judged by the' 
success or failure of the aission^ 
(vhich is to rescue the victim). If 
the victim dies, even through no fault 
of your own, there will be those who ' 
.will blame the reacueman bacauae he is 
there and is available. If you successfully 
rescue tha victim, you will, be praised 
regardless of the mistakes that you 
know you aade. In aoma casea you 
may be officially charged with malpractice 
or misconduct and rightly so if you 
did not do the Job you are getting 
paid to^do. Ramember people's lives 
are dependent upon you, the rescueaan, 
and that^s tha most Important aaaet 
'a peraon has. In soma caaea, even'' 
your own life may be at atake and 
may be loat if you make the wrong 
dedaion or don't know what you are 
doing. 

the general rule that no injured 
victim should be moved before he is 
given emergency first aid can be 
disregarded if his life and well- 
being are endangered where he is. 
The victim should be moved out of 
danger at once if poaaible. 
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Noraally, extrication la divided 
into five atages, as follows: 

1. Gaining accaaa to the victim. 

2. Conducting the primary aurvey. 

3. Disentanglement. 

4. Preparation for removal. 

5. Removal. 

Gaining Acctss to the Victim 

Gaining f cceas to victims usually 
preaenta no problem. In the great aajority 
of automobile accidenta the victim has 
either been thrown out in the crash, 
haa removed hlaaelf ^ ot has bean removed 
by unlnjwed Faaaengera or other motor lata* 
The threat of fire is the main reason 
for hurried and pbaalbly daagercua rimoval 
of patienta from automobile wrecks. 
However, a recent survey of 42,000 
accidents revealed that vehiclea not on 
fire by the time the police arrive were 
not likely to catch fire. 

Gaining accaaa .to-.the~vlctlm-dependa 
on the location and position of an 
automobile, damage' to' the car and the 
poaition of the victim in it. , Access 
may be aa aiaple aa opening the door 
or as difficult aa opening a car that 
is upside down at the bottom of a river 
or lake. Access might involve forcing 
open doors, cutting off the roof, 
breaking out glass. Jacking up the car ^ 
or pulling a ateerlng Vhae^ or aeat* 

Ufesavlng. Dnerigency Care (Primary Survey) 

The primary survey is instituted 
when necessary while the patient la atill 
in the car both during and after accaaa 
to the victim has been gained. The primary 
survey consists of: 

1. Establishing and maintaining 
an airway. 

2. Giving artificial ventilation. 

3. Controlling bleeding* 

Cardiopulmonary raauadtation la 
not Hated aince it is ineffective when 
performed on a victim who is in a 
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fitting posit ioa or in in atttoaobilt* 
Tho victim wtiit W lyio^^^ on a 
flat, sturdy surfaca. for cardiopulsooairr 
rasuscitation to ba affactiva« 

DlsenUngVemtnt 

Tha laportanca of disantanglaiiftnt 
of tha tvictia from any thing restraining 
hin inslda tha autoaobila Must ba ' 
amphasizad, avan though tha priaary 
concam is raaoval of tha victia from 
tha vahicia* Raaoving or disentangling 
the vahicla f roa the victia should 
ba consldarad if it is tha aora likaly 
way to prevent further injury^ The 
victia aay have been thrown up underneath 
the dash if he vash^t wearing a safety 
belt, he aay have a part of the steei^g 
wheel iiq>ale«i in his chest if he wasn^t 
wearing the safety harness » or he 
may be pinned in the automobile or 
pinned^ partially outside the vehicle. 

Preparation for Removal 

Once the automobile parts and 
other iapadiucnts have been disengaged 
froa tha victia and other physical 
restraints in and around the car have 
been rea6ved» the victia should be 
prepared for initial aovaaent and 
subsequent transportation to the aabxilance. 
Such preparation should r 

1* Protect the victim from 
further injury. 

2* Facilitate removal. 

Fractures should be immobilized 
where possible » wounds dressed, and 
the victim "packaged" for lifting 
and removal* 

V 

Removing from Automobile 

Removal from the car and transportation 
to the ambulance may be as simple 
as assisting the victim to step out of 
the car into the ambulance 'or as 
complicated as removing him on a spina ' 
board and then up a brush-covered 
hillside. 

Special Problems 

Access, disentanglement, and 
removal from automobiles present special 
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problaaa which raquira speciia instruction. 
Major pointa^ are presented here in 
detail* 

Methods of gaining access and 
disentangling aiitoaobila prnziu and debris 
from around the victia require a great 
deal of coBBon aanae and ingenuity in 
the use of available aethoda and tools t 
While no two autdaobila crashes are 
eacactiy "alike, aiailaritiaa do assist « 

|Lighti9g is of utaost iaportance 
in ainy instances* It is lapossible 
to work effectively in the dark or with 
inadequate lighting where persons injured 
are in serious danger. 

Besides flashlights, each rescue 
vehicle must have floodlights capable 
of providing light at soma distance 
froa the vehicle. 

Gaining Access and Disentanglement 

Ihjxix^ acceas. and disantanglaaent , 
great care must ba axarcisad aa it la 
at this tiaa that the tools are closest 
to nha victia. Heat, noise, and force 
should be kept to the necessary mlnimmm* 
Possible Injuries the victia aay have 
sustainad ahould be taken into account 
to avoid aaking his condition worse. 
After access is gained, and while 
disentanglaaent proceeds, efforts to 
give aaargency care aay continue aa 
additional body areas bacoae accessible 
for treatment. 

A knowledge of mechanics and a 
familiarity with the available tools 
will facilitate access and disentanglement 
procedures. Prying, either manually 
or with powered equipment, is the aethod 
w09t frequently \isad on wracked cars. . 
Wrecking bars and crowbars will spread 
aetal, open doors, or provide some type 
of opening into the car. Where manual 
force is not sufficient, the hydraulic 
rescue kit with a spreader ram is used. 
An opening usually must be made, or 
one already present enlarged, to 
accommodate the jaws of tha spreader. 
After a jamsiad door has been opened, 
two men should be able to rotate it 
completely out of the way by breaking 
the door check and, at times, the hinges. 
If a come~along' is available, it should 
be used to remove the door from the hinges. 
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Oam of thft difficulties that 
iflU b« •ncountcred in nw cats la 
tha aatal aafaty lock i4iich prevanta 
Ptylng tha door opan and oftan nacaaaitataa 
cutting tha bolt bafora the door nay 
ba opened. One anthod uaed by auCbaobile 
body Mchanlcs la to cut a half circle 
around tha door handle and turn back 
the reaultlng flap of aatal, thua 
gaining accaaa to the lock. (Tha 
door knob, activatea eithar a push 
rod or a «atal plate, so there is 
no direct connection fros knob to 
lock to prevent this.) The door Jamb 
is then struck a 'heavy blow with a 
hanar at the lock, which relieves 
the tension on the bol'c and allows 
the door to be opened. 

Release of entrapped victims 
often involvea lifting or pulling 
the car, while at other timea, parts 
of tha car aust be cut away. Needless 
to say» a knowledge of exactly how 
to cut away a car is l9q>ortant to 
avoid injury to an entrapped person. 
Without this knowledge^ it might 
be better not to atteiqpt such a procedure. 

If a car la on its side, acceaa 

through a door or window will allow 
surveying the victims and giving emergency 
cara» but removing victims through 
such openings, although possible, is 
difficult. The top of tha automobile 
may be turned down for removal of patients 
by cutting through, the door posts or 
the top itself. Door posts may be 
cut through with a hacksaw^.an air 
chisel, or a metal cutting saw. The 
air (pneumatic) chisel is much faster 
than any other feasible method. 

' The K-12 or Quickie saw is an 
effective tool for gaining access to 
the automobile. A disadvantage is 
the production of sparks » a distinct 
hazard when gasoline haa been spilled. 
Hosing down the area before. operating 
the oaw^ or running the blade under 
' a atreaa of water, will eliminate this 
hazard. With a power saw» the top 
of a car may be turned back in leaa 
than five mlhutea. Cuts should be 
made through the posts instead of the 
top itself. This is a faster procedure, 
createa leaa- aparka, and gives more 
room to attend to persons Inside. The 
width of the opening possible depends 
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upon the automobile and the way you 
remove the top. Victims of the accident » 
still inside the car, are treated and 
covered with an aabastos blanket before 
cutting operations on the poats begin. 

The air chisel Is by far the beat 
cutting tool for uaa in autoaobile raacue. 
It la much faster than the K-12, producea 
virtually no sparka and la exception^ly 
safe to. operate. It uses air preasure 
(usually 300 pal) for its operation 
either from a large bottle, such as 
s bottle from a caacade system, scuBa 
bottle, or self-contained breathing 
apparatus bottla. A Scott air tank 
of air Is sufficient to remove the top 
of a car. The pneumatic chlael "digs** 
its way into the metal of a car top. 
It is capable of fantastic apeed in 
cutting the top of a car or a comer 
. post. 

The PTO winch is of soma value 
to automobile rescue. It is especially 
useful^ for areaa where wrecker service 
is not quickly available. 'Carried outside 
the vehicle on the front 1>uBpar, it 
takea up -no room which might be needed 
Inside. It is useful to pull open car 
doors, pull away cruahed comer posts, 
and pull Jioamed seat a back from 
dashboards . Winchea are eapecially 
useful when the victim" is trapped between 
the seat and. the dash or steering wheel. 

1. A chain is run around the 
seat and attached to the winch cable 
or grapnel. 

2. The rescue vehicle has been 
positioned behind the car. 

3. The rear window of the wrecked 
vehicle is broken out and the cable 
passed through it. 

4. The rescue vehicle has been 
braced with blocka -against the ciCr in 
front • 

5. The winch is slowly and evenly 
taken in and the seat is torn from its 
track while a rescueman holds the victim 
in place to prevent sudden movement. 

PrepaHng For Removal and Removal 

Preparation for removal of .a victim 
entaila immobilizing all fracturea and 
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dx«,Ming all wunds ia Addition to 
corr«ctlng kill Uf«-thrMt«niikf ;probl«M* 
Um of stjundard splints In confined 
arsss la at tlaas dlf Clcuit 6r evan 
laposslbla^ but siipla fiutlon of 

upper cxtr«sitlas to tha vlctl«*s - — 

trunk and the Icfwar axtraaitias to 
aach othar will suffice until initial 
waaant of tha victim providaa sufficient 
space for adequate IflMbilization* 

Haking the patient into a package 
for novaaent as a unit is best accovplished 
by ttsans of a spine board; the packaging 

converts difficult situations into 
easy ones* The 'boards are » of courset 
useful in moving victims with spine 
injuries and they are very helpful 
in. other cases as well* 

The spine board should be applied 
to the victim before, any movement 
if at all poasible. If the victim 
of an autpnobila acfcident is tmconsciouss 
you automatically assume that he has 
a spinal injury. If he coi^plains 
of pain or discomfort » no matter hov 
slight » apply £he backboard. 

The short spine board is used 
most frequently for stabilization 
of the sitting victim; besides being 
maneuverable» it provides handholds 
for easier movement* The head ia 
supported and the neck is immobilized 
by means of a cervical collar or other 
means* The head is fastened in place 
by a headboard and chinstrap* Tlie . 
victim is secured to the body por.ti^on 
of ^he board by tvo long straps , applied 
across the chest and around the thighs 
so that the weight of the. body is^ 
" supported and does not pull down against 
the straps on the head and chin* He 
may ba lifted out with little risk 
if the backboard is properly applied* 

If the victim is too large for 
this» he is removed by means of the 
long board » which csn be slid beneath 
him; sometimes the patient is slid 
onto the board* It is highly polished » 
which makes the sliding action possible* 
Once the patient is on the board » 
the long straps are used for firm 
fixation so that he can be moved as 
necessary* 

Scoop stretchers » like the Sarole» 
Robinson » or Green stretchers » function 
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la a slailar manner » but ail have the 
diaadvantage that they must be applied 

from the side of the victim* ^ptj^xgi^ 

cannot ba ^lid 6nto^^o^t^^w»r-m 
atretchar-ba^^id^bstnaath him from his 
head to feet» as is possible with the 
long aplne board* One locally designed; 
scoop stretcher uses a removable back 
(spina) board as the bottom of tha 
scoop » which is ah excellent idea* 

Ingenuity* common aense» and 
mechanical knowlfklge will solve most 
Metrication problems* Part of tha training 
of the rescueman must conaist of practice 
on wrecked cars from junk yarda* 

In attempting to slip a abort apine 
board behind a victim aeated in a car* 
the rescueman must exercise care and 
Ingenuity to avoid disturbing the victim ^ 
or having to move him before he is properly 
Immobilized* It la poasible to msneuver 
the boards through the door and behind 
the patients If the board strikaa the 
top of the low doorway* it may be .turned 
so that either end goes into the car 
first* It may then be pivoted into 
an upright poaltion and slipped bdilnd 
the victim* who has remained undiaturbed* 

The following la the proper sequence 
in fixation of a auspectad neck injury 
on a aeated person* The cervical coll-^ 
(or other means of Immo^bilizing the 
neck) ia applied* after which the spine 
board la positioned behind the victim* 
The victim* a head is fastened to the 
board with the chin strap and head band* 
The torso is fixed to. the board by the 
two straps* tha straps are passed through 
the upper handholds* behind the board* 
out-tha^o%rerJuBidholds on the opposite 
aide* around the thighs from outside 
to inside* and finally* under and over 
the thighs to the chest buckle* staying 
as close to the gtoin as possible* 

QUESTIONS 

Please write your answers to the 
following questions on a separate sheet 
of paper* 

1* A natural disaster ia a disaster 

caused by or the 

eleiaenta* 

2* In any natural disaster your 
first concern will be to * 
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3. 



accidents are 



the most cooBon rescue situations 
that any rescue tean is exposed to, 

4, A knowledge of exactly how 
to cut away a car is iaiportant to 
avoid to an entrapped person • 



is by Ta: 



The 



»r the best cutting tool for 
use in automobile rescue 



6. Preparation for rsnoval 
of a victim entails immobilising all^ 

and all 

in addition to correcting all 
life- threatening problems, / 
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ALARM ROOM PROCEDURES AND OPERATION 

OBJECTIVES 

Aft«r co«pl«tlns this study guld* and classrooa Instruction, you vlU bs abls ^o: 

1. Identify opsratlonal proctdurss of ths alarm tuyi conunlcatlon cantar. 

2. Honltor, racelva and record ona normal and one emergency meaaage. 

3. Alert flreflghtlng personnel and support agencies. 

4. Maintain fire atatlon loga* 

5* Read and maintain aaps, charta and aUtua boards. 

You will be able to observe all security precautlona and Identify locations by 
grid coordinates. 



INTRODUCTION 

To simplify the presentation of 
this subject, "fire alarm, center" will 
be called simply the "alarm center." 
It Is Important for you to keep In 
•mind that the alarm center Is the "hub" 
from which all fire department operatlona 
revolve. The handling of telephone 
calls, radio meaaagea, fire alarm 
transmissions and switchboards are 
only a portion of the operatbr*a duties. 
The alarm center usually contalna, 
In addition to the above mentioned 
electrical equipment, nany other alda. 
Some of these aids are maps (several 
types), charts, rosters, fire response 
cards, nin carda, preflre plans, and 
an activity lof. Many air baa es will 
have additional needs for equipment 
and/or alda. The operator i^lch controls 
the alarm center must poasess special 
qualities and knowledge. Quick, almost 
automatic, reflexes and a calmness 
while under strain are the most desirable 
qualities of an alarm center operator. 

information 

administrativHelephone 

One of the most common tools and 
aids in the alarm center is the 
Idminlstratlve telephone. There are 
normally two or more of these phones 
Installed with extension lines to the 
other fire department offices such as: 
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Fire Chief ^ Assistant Chief, Tech Services, 
etc., for "official buaineaa" calla. 
Alwaya answer these telephones by ahowlng 
proper courtesy and Identlf Icatloh, 
for instance, "Baae Fire Department, 
Brofwn speaking,' air." 

intercommunication - PA SYSTEM 

A combination intercom and public 
addreaa aystem control unit la provided 
in the alarm center« Connected to the 
control unit in* the alarm room center 
are a aeries of speaker boxea mounted 
throughout the fire atatlon. Thia aystem 
enables the alarm center operator to 
paaa on all emergency information, of 
a fire or aircraft craah to all firemen 
on duty at once or give voiced inatr^ctions 
to any occupied area of the fire atatlon. 
An example of its use would be to Inform 
the Fire Chief that he haa a buaineaa 
call" on extenalon line #1 or extenalon 
line #2. 

"117" EMERGENCY FIRE TELEPHONES 

This phone will be used primarily 
for receiving atructural fire emergency 
calls only. One or more phone lines 
are reserved at the telephone exchange 
for the fire alarm center. The nusiber 
"117" should be widely publicized and 
displayed throughout the Air Force to 
famliiarlze all base personnel with 
its purpose. 



Uhm knm«rliig this t«l«photi«) 
you should stats, "Chsnute An Firs 
Dspsrtmsnt/' and ssk ths csllsr, "Ars 
you rspprtlng a firs?" If a firs 
Is b«lng fspprtsd, bs caLi and rscord 
all lAfocutioa accuratsly and quickly* 
If tha call is a nistake or wrong 
muibar» tha callsr should ba ihfomsd 
that "117" is an sMrgency fire phone 
. nuabar* Tou should than clear the 
Una as quickly as possible* If tha 
caller requeats additional information* 
have them call back on an administrative 
phone* 

RECOROIHG BOARD 

If the caller is reporting a 
fire» you must be prepared to record 
the information accurately and quickly, 
A recording bpard will be of great 
assistance to you* It consists of 
a list of items of the type of emergency 
information that firemen combating 
the fire may or in some cases » must, 
need to knov* Items of emergency 
information listed on this board should 
include, but not be limited to: TDflC, 
LOCATIW . INCIDENT > TYPE , LIFE HAZARDS > 
PERSON CALLING and OTHEE * 

"CRASH- ALARMS 

Two separate systems are used 
to notify personnel and activities 
of a possible or actual aerospace 
vehicle aMrgehcy* A "primary" system 
is used to notify those personnel 
and activities most directly affected 
by an aerospace vehicle emergency* 
This system is controlled and set 
Into operation by the control tover ^ 
operator. The system includes the 
CONTROL TOWER , BASE OPERATIONS , HOSPITAL , 
and the FIRE DEPARTMENT (ALARM CEN^) . 
Sometimes the alarm center operator < 
will receive notification of an sme]|gency 
by means other than the primary crash 
alarm* In these cases, you would 
notify the proper authorities to activate 
both the primary and secondary crash ^ 
alarm systems* 

The secondary system is set into 
operation by Base Operations* Its 
purpose is to act as a followup to 
the primary and to notify supporting 
activities of the emergency* Some 
of the activities connected are the 



SECURITT POLICE , CIViL ENGINEER , BASE 
COmANDER . EOD ( EXPLOSIVE ORDINANCE^ 
DISPOSAL) , FIRE DEPARTMENT ( ALARM 
CEHTE k)* The number of activities connected 
are limited to avoid defeating the purpose 
of the system. 

FIRE REPORTING TELEPHONES 

This system of telephones provides 
specially designed » ideally located 
stations for reporting fires* The phones 
at these stations are normally connected 
directly to the fire alarm center* The 
alarm center operator is informed that 
one of these phones bns been picked 
up by a light and an audible sound from 
a switchboard* the operation of^ the 
switchboard will Vary with design, but 
the call is handled in> the same manner 
as the "117" telephone caU* 

STATION ALARM 

Alarm bells or other loud signalling 
devices are used to "alert" personnel 
in the fire station or stations of an 
emergency situation* Usually a 
specifically marked dl-OFF switch is 
uaed to activate the devices* The switch 
is located in the alarm center and 
controlled by the alarm center operator* 

TMO-UAY RADIOS 

,Two*-#ay radio communication will 
be provided between the alarm center » 
auxiliary stations, mobile units, and 
,all portable transceiver radio units* 
The master control unit is usually kept 
and maintained in the alarm center* 
Local policy will govern the agencies 
; using the same frequency that the fire 
department uses* Usually, the only, 
agency using the fire department frequency 
is the hospital* The master control 
tnit in the alarm center must be monitored 
on a 24-hour basis* . > 

When using a tvo-^ay radio unit, 
be sure to: always speak clearly, use 
a normal tone, never discuss classified 
information, and. never use obscene^ language* 
? Pronouncing words correctly for radio 
transmission is- very impprtant* 
Mispronouncing a word may cause a 
misunderstanding* To be sure you are 
pronouncing the words correctly, you 
must study and learn the international 
phonetic alphabet* 
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Tht tAtsiAOlogy of radio dlff«rs 
from to bast to a consldierabla 
•xtcnt. Yat aoM tarna and ai^raaalona 
ara unlvaraal* Fir a, dapartnant yahlclaa 
will all ba aaalgnad radio call aigns 
cooaiatinf of a coda word' daaifaatlng 
typa of unit» follovad by nitaarical 
aaquanca idantificatlbn, Xha aaaign^ 
call nuAbar will ba af f ixad on all 
aidaa and topa of flraflghtlng vahldaa* 

During all radio transaiaaions^ 
A standard'^Air Forca copninicationa. 
coda will ba tiaad aa nuch as posaibla 
. at all Air Force basaa* Other codea 
nay be added to neet requireiianta 
of individual baaea. All peraonnel 
mat be trained in the procedures 
and use of this code* 

INSTALLED SYSTEMS ALARM « 

All installed fire protection 
systems should be equipped wl*ch an 
alarm unit* The alarm unit may be 
operated manually or automatically* 
In most caae8» a coded: or noncoded 
signal is sent* The signal is received 
at the alarm center* The aignal may 
be viaualy audible» or both* -When 
the alarm center operator receivea 
such a aignal » a chart ia conaulted 
to determine the exact location of 
the fire by building section, building, 
or area* 

DISPATCHING EQUIPMENT 

When the alarm is received from 
any of the already mentioned devices, 
personnel and equipment ouat be aent 
to determine the- trouble or combat 
the fire* Reaponaa carda ara usually 
the primary aid of the alarm center 
operator at this time. The response 
card will tell the operator the type, 
number, and from which fire station 
the fire trucks, will respond* As 
equipment and personnel respond to 
the emergency, the alarm center operator 
passes on needed information over 
the two-way radio ayatem. Because 
of poor, light in a bouncing vehicle, 
responding crews often have difficulty 
reading prefire plans. The alarm 
center operator transmits over the 
two-way radio information from the 
prefire plans to asaiat auperyisors 
in their size-up and firefighting 



operations* AF Form 1028, **Prefire 
Flan/* is normally on an 8*^ x 10" card 
or paper form and ia a graphic plan 
for each major building^ or gtoup of 
identical buildings* A prefire plan 
provides you with a floor plan of the 
building involved including utility 
shtttof f s, and aurrounding arM information,.^ 
which aaaiats you iii the five basic 
divisions of firefightl^ tactica called 
aize«*up* The five basic divisions 
ares 

1* Life hazarda (reacue of 

personnel) * 

2* Protection of exposure (inc2,uding 
interior) * 

3. Confinement* 

4* Extinguishment * 

5* Overhaul* 

Many aupporting activitiea are 
needed at each fire incident* Uaually 
the alarm center operator ia equipped 
with liata of activities to call in 
the event of a fire or craah* In the 
event of a major fire, additional peraonnel 
and more equipment may be needed* At 
the requeat of the Fire Chief ,« the 
alarm center operator may be required 
to recall off-duty firefighters, auxiliary 
firefightera, and aak for mutual aid / 
aaaiatance from aurrounding coamnmities. 

DAILY ACTIVITY LOG 

Thk daily activity log la used 
to record all activity, by time and 
atibject, within a 24-hour period* Some 
exaaq^les of subjects are duty peraonnel 
aaaignmenta, vehicle movements, and 
mechanical atatua, reaponaa to fire 
incidenta, emergenciea, false alarms, 
aiarma received, viaitora, injur iea 
to peraonnel, etc* The log ia prepared 
in longhand in a bound ledger-type 
book* Fire incidenta wd emergenciea 
will be written in red ink* In addition 
to keeping the daily activity log up- 
to-date, the alarm center operator 
maintai^a a 'Vehicle atatua indicator*" 
Thia indicator may be made of a plastic 
material with emboaaed headings* Its 
purpose is to give a quick, ready 
reference to the alarm center operator 
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Figure 3. GHd Map. 



of all vehicle locations and condition 
status. 

MAPS 

A variety of naps are kept in 
the alarm 'center and are used as aids 
in locating specific points or subjects. 
These naps are used to shcrv utilities 
(gas, water, sewage, electrical, etc.) 
systena,- base layout, and surrounding 



areas. Most of the aaps used in the 
alara center have grids to assist the 
user in locating a desired point. 

An on-'base and off-base grid nap 
will be naintained at the operation 
office, air traffic control tower, ' 
fire departaent, hospital, and security 
police office. ' Nomally, the Base 
Master Plan will be utilized for on«* 
base grid naps with each grid area not 
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, MCttdiiig 1,000 fMt squartt and nwrktd 
for •very locatloo of any point 'within 
tiitt nap arta« ^ A ISridla o£f*^baa« 
mp will ba llnad to indicate 1^ 
aile a^are grid araaa and wirked 
for every location of any point within 
the ttap araa* Coi^aaa headings frdn 
the base: will be lined oh the nap 
to facilitate location of crashea^ 
by search and reacue aircraft* To 
as tabliah a standard procedure of 
reading grid coordinatea,. aapa will, 
be nunbered left to ri||it at the 
bottc^ and top and lettered bottom 
to top on each side* Grid -naps will 
be read right and up; therefore, 
grid coordinates will contain first 
a number followed by a letter* At* ^ 
base option, a grided area overlajr 
nay be prepared for use with each 
grid map for pinpointing an exact 
location within a particul^^^ grided 
square area. The overlay will be 
the same aize as a square grided 
area and contain smaller numbered 
grids* Copies of the off-*base grid 
map will be kept in all vehicles 
and aircraft tnat may respond to 
an off-base crash* If grid map location 
was given to you as lO-I, you would 
read "right" across the bottom of 
the map to "10" and then "up" to 
"I*" The location lO-I identifies 
a specific square on the map* In 
this case, the square where the "X" 
±3 shown* See figure 3* 



sise M^one square of thi^ map grid* This 
little square on the Overlay is lined 
vertically and horizontally and each 
square ahould be lettered or lumbered* 
If the overlay were placeid on C9p of 
square lOrl, it would help to pinpoint 
a desired location within square lO-I. 
foi example, the ''X" could be further 
located aa 10-1-3* 

QUESTIONS 

Please write your answers to the 
following queationa on a separate sheet 
of paper. 

1, One of the most common tools 
and aids in the alarm center ia the ^ 
telephone. 



2. Extension 



will 



be used primarily for receiving structural 
fire emergency calls only* 

3* If a caller is reporting. a 
fire, you must be prepared to record 
the information and * 



4* The primary crash system is 

activated by the ^ 

operator. 



5* 

other loud 



or 



devicea are used 



to alert personnel in the fire station 
of an emergency* 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 

1 


II 

1 


12 


\ ' 
T 


14 


15 


16 



6. Pronouncing words 



Figure 4^ Grid Map Ot>ertcq^. 



Overlay 



A transparent overlay, figure 
4, is used to pinpoint a location 
within a grid map square. The outlined 
areq|iof the overlay ahould be the same 



for radio transmission is very important. 

7* In ina tailed alarm ayatema, 
a ^ or ^ aignal is 



sent and received in the alarm center* 

• M . 

8* The activity log is .used to 
record all activity, by time and aubject, 
within a hour period* 

9* An on- and off-baae ^ 



will be maintained in the 



alarm center. 

10* A transparent is 

used to pinpoint a location within a 
grid map square* 

REFERENCES . 

1. APR 92-1, Pire Protection Program . 
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OBJECTIVES 



.3AB11S7130t1*SC-3G% 

4 

STRUCTURAL FIREFIGHTIHS ACCESSORIES 



After coiiq)leting this itudy guide and your cUeeroon iMtructlon, you will be 



able to: 

1. Tie proper fire service knots and hitches* 
2* Tie tools and equipnent for hoisting* 



3* Inspect and perform operator maintenance on tools and equipMht* 
4* Carry » position » raise and climb ladders. 



INTRODUCTION 

In this study guide, we vill 
deal with ropes and ladders as two 
Individual subjects* After each subject 
has been thoroughly covered, we will 
combine them into rope and ladder 
operations while paying particular 
attention to all safety precautions* 
We will also inspect and perform operator 
maintenance on tools and equipment,^ 
Although many fires may be fought^ 
without a need for ropes and ladders, 
the Fife ProtecUirn S'pecialist must 
be proficient in handling ropes and 
ladders when the need ddes arise* 
This one ability may mean the difference 
between saving or losing a life, or 
the success or failure of an operation. 



INFORMATION 



ROPES 



Under this topic, you should 
gain a practical knowledge of typing 
knots and hitches, and the various'^ 
uses of each. The rope most commonly 
used is the safety line. Safety lines 
should be 3/4" manila hemp (or equivalent) 
in lengths oi^ 100 feet. The rope 
ends may be finished with a six-*inch 
loop which simplifies the use of ropes 
and eliminates the necessity for some 
knots. At least one ^such rope should 
be placed on each piece of structural 
fire at>paratus. 

KNOTS AND HITCHES 

Most of the rope manufactured 
in the United States is made from hemp 
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fibers* Some synthetic fiber ropes<^ 
are manufactured for special purposes 
and cotton fibers are sometlaes braided 
into ropes which, in som cases, are 
preferred for life line operation* Manila 
hemp is imported froa the Philippines 
and makes the strongest of the temp 
ropes* Sisal hemp fiber is brought 
in from the Dutch Ekst Indies and Africa 
and is about 75 percent as strong as 
manila hemp fiber. 

* 

The manufacturers of cosmo^ rope 
twist parallel fibers- together in a 
right-hand direction in making yam; 
the yarns are twisted together in a leftr 
hand direction to form strands; and 
fimilly, the strands are twisted together 
in a right«*hand direction to make the 
rope. This method keeps the rope from 
untwisting and tends to equalize tension 
throughout the rope. ^ 

ELD1ENTS OF'A KNOT ^' 

Knots weaken a rope because the 
rope is 'bent in order to form the knot 
and the outside fibers take most of 
the strain it the bend. The knot that 
weakens the rope least is the one requiring 
the least bending. The bends that a 
rope undergoes in the formation of a 
knot or hitch are of three kinds: the 
bight, the loop, and the round turn. 
Each of these formations are shown in 
figure 5. The bight is formed by simply 
bending the tope, keeping the sides 
parallel; the loop is made by crossing 
the sides of a bight; the round turn 
consists of the further bending of one 
side of a loop. Knots and hitches 
are formed by combining these elements 
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Figure 5. EUmmts of a Knot. 




The siNGuc MAtr mitcm, tmc 

•ASI S or MANY KNOTS. 




Figure a. Half Hitch. 



In different ways so that the tight 
part of the rope bears on the .free 
end to hold it in place. 

FIRE SERVICE KNOTS AND HITCHES 

Fire service rope work in this 
study guide is limited to the five 
basic knots and hitches comonly used. 
Local fire department policies may 
involve the uie of' knots other than - 
those discussed here and such policies 
are considered to be good practices 
and are encouraged. The methods of 
tieing these basic knots » as they 
are shown, are Just one good nethod. 
If a f ireaan has learned to tie theji 
another way and is proficient in his 
work 9, it is not recomaended that he 
change his techniques or methods. 
Regardless of the method used, firemen 
should practice tieing knots until 
they are proficient. Some departments 
practice tieing blindfolded. A knot 
to be of real use must be practiced 
until it can be tied with as little 
effort or thinking as is required 
to tie one's shoe^. 

\ 

Throughout the following descriptions 
of how knots are tied,^ the terms ''^Standing 
Part" and '•Running Part" will be used. 
In order to completely understand 
these^ terms the following definitions 
are offered* C> 

STAKDIKG PART - That part of 
the rope that is to be used for work, 
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such as hoisting, pulling, snubbing, 
and the like. 

RUNNING PART - That part of the 
rope that is to be us^A in forming 
the knot as it is being folded together. 

A knot is a series of loops and 
bights forming a secure tie to another 

object*. 

A hitch Is a loop or loops , and 
is usually considered as a more temporary 
form of a knot. 

^Half Hitch 

The half hitch is used as a safety 
measure and is used in conjunction 
with other knots and hitches. It is 
made by forming a loop around an object 
as shown in figure 6. ^ 

CLOVE HITCH 

The clove hitch may be formed 
by several methods and consists essentially 
of two half hitches. The principle ^ 
use is to attach the rope to an object 
like a pole, post or fire hose. The 
clove may be made either at the end 
of a rope or in the middle of a rope 
and, when once properly set, will stand 
a pull in either direction without, 
slipping* The forming of the clove 
hitch, as it may be tied in the open, 
is as follows and is illus'trated 
In figure 7. 
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Figure 7. Clove ffitah. 



a« Form a lobp in the left 
hand» as is shown In exsstple 1* (This 
Is essentially a half hitch after 
it is applied to an object*) 

b» Form a loop in the "right 
hand In the sane manner as the loop 
was formed In the lef tr hand except 
for the ninnlng part should be on 
the inside» as shown in example 2* 



(You now Have two half' hitches that 
need to be placed together in the. proper 
manner*) 

c* Place the right hand loop 
on top of' the left hand laqp, as shown 
in example 3* (This* is the Important 
step in forming the clove hitch*) 
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d. ' Hold th« two loopi togtther 
at. thft top ud thus form the clove 
hitch, u shoim in txaaple 

^« Xhii clov« hitch, as It aay be 
tled«eroutid*en object, is Illustrated ' 
^iii«flgure ?♦ 

< « 

. «' a. Make one cottplete loop around 
the object so^as to bring the rwmlng . 
part below the standing part, as shown 
^ In ^example A, , 

b* Cross the running par\ over 
the standing part and complete the 
J*round turn" about the object above 
the first loop as shown in example B* 

c* ?ass the running part end 
under the- upper wrap Just above the 
cross and by pulling properly, set 
the hitch/ Exaiqile C« 

Square Knot 

The square knot is used to Join 
two ropes of equal size securely. It is 




Hqut^ 8. Square Xriot. 

accomplished by holding one rope end, 
in each hand, placing the right end over 
,the left and aaking a hitcli» then place 
left over rlg)|t, again naklng a hitch* 
The knot is completed by pulling the 
ends, as shown in figure 8* 

BECKEt^BEND ' 

Therbecket bend' is used for Joining 
two ropes* Its adaptability to ropes 
of unequal else and its unlikelinefs to 
slip when the ropes are wet make it Mre 
dependable in fire servicf rope work* 
The becket bend is tied as follows an^ 
is illustrated in. figure 9'. 






5tgwrs 9. Becket ^Bend. 
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Ftgure 10 



a* Form « bight In one of 
the ends to be tied and pass the 
other end through the bight, (This 
may be done from either side of the 
bight » depending upon hov one is facing 
the knot » as shown in exastple !•). 

b. Bring the loose end around 
both parts of the bight, as shown 

in example 2# 

c. Tuck this end under its 
_oyn standing part and over the bight 

standing part, as shown in example 
3* 

d# Draw the knot tight by holding 
to each end and standing part, as 
shown in example 4* 

BOWLINE 

The bowline is the best knot 
for forming a secure loop in the end 
of a rope* The bowline will not slip 
under strain and may be untied easily. 
Its use in fire service rope work, 
is extensive, and all fireman should 
be able ^o tie the bowline in the 
open, as well as around an object. 
The following method is one good way 
of tieing the bowline, although other 
methods are just as good. This method 
is as follows and is illustrated in 
figure 10. 

a. Measure off sufficient rope 
to form the size of the knot desired- v 
and form a loop in the standing part, I 
as shown in example 1*. 






b* Pass the running part upward 
through the loop, as shown in exaan;>le 
2. 

c. Pass the running part over 
*the top of the loop and under the standing 
part, as shown in example 3. 

d* Bring the end of the running 
part completely around the standing 
part and down through the loop, as shown 
in example 4. 

e* Pull the knot snugly into 
place which forma an/ "inside" bowline 
with the running part on the inside 
of the loop, as shown in example 5. 

— Noter^ The-bowline may be -tied 
with the running pift dutaide 
the loop and is shown as an 
outside bowline. The outside 
bowling is just as strong as 
the inside bowline. 

Double Bowline ^\ 

In situations, where natural exits 
are blocked, a victim must be rescued 
by some ether means of escape. In the 
case of an unconscious victim, on^ such 
method is to lower him from an upper 
floor by the use of a double bowline 
rescue knot. The double , bowline is 
tied exactly the sua as the bowline 
just described, except that th% rope 
must first be doubled for the amount 
of rope to be used in the double bowline. 
This will form three loops which will 
not slip or decrease) in size with 
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rMp«ct to <uich othtr* In uit, th« • 
Itgs of thm victdte $o%m through tvt^ 
iMps,. iifaiim the third loop around 
tht body will prevent the victim from 
falllzig out of the leg loops, end 
the leg loope will teke pert of the 
weight froK the body loop. 




Figure 12. Ax Hitoh. 

Ax 'Hitch 

Bec&uee of their shape r^d weight » 
axes are difficult to secure with 
rope* Care wst be exercised to tie 
a secure hitch* The ax hitch is aede 
by tying a half hitch aroimd the ax 
handle at the head» passing the line 
over the head and down the handle, 
and finishing with a half hitch around 
the heel of the handle, as In figure 11* 

Pole Hoist 

The pole hoist is used In raising 
pike poiss, drop bsrs, door openers, 
etc*, to an upper story of a building* 



Figure 22. PoU Hoist. ' 

As shown in figure 12, it is accoKplished 
by tying a clove hitch about one end 
with one or two half hitches near the 
other end* these tools are usually 
raised with the heavy end first, see 
figure 12* 

Hose HofSt ^ 

The hose hoist Is used in reising 
eapty and charged lines to an upper 
story of a building. It is accomplished 
by tying a clove hitch and a series 
of half hitches, as indicated in 
figure 13* 

Extinguisher Hoist 

To hoist a fire extinguisher to 
an upper story of a building, tie a 
clove hitch around the base of the 



26 



ERIC 



3^0 



CHARQgP l4Wg 3CMPTY LIKE i 



Figure 13* Eose Hoiat. 




TOOLS AND EQUIPMENT 

Xtuk valM of a flrtflghttr's tools 
«nd •quipMnt In an MtrgMcy oumot 
b€ OT«r«iiiphMlz«d* Ptopar cart and 
tttlatana&ca will aaaura rallabilltr 
n^mti^mt tha situation ariaaa* 




Figure JS. Pick Hadd Ax^. 

Pick Head Axe ^ 

Care and maintenance conaista 
primarily of keeping head aharp and 
free from nicka and lightly oiled to 
prevant ruat. Handlaa are kept tight 
and free from aplintera. Sand aaooth 
and apply a light coat of linseed oil 
(aee figure 15) . 



Figure 16. Pike Pole* 

Pike Pole 

Keep handle smooth and free from 
"'crackfl'^and-aplint era; — Inspecf'head" 
and check for tightneaa* (See-figura 
16.) 




Figure 14* Extinguiaher Hoiet. 

extinguiaher and a half hitch around 
the collar* The bight should ba made 
opposite the extinguisher hose so 
as to prevent damage to hose and 
fittings » should the extinguisher 
hit the building or a projection while 
being hoisted » see figure 14* 
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Figure 17. Bolt Cutters. 

Bolt Cutters 

Keep the cutters clean and dry 
if painted or apply a li^t coat of 
oils* Cutting edges should ba free 
of nicks and lightly oiled. Pivot 
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pins should bm oilad for eue of operation 
and pr«v«ition of mat, (Sec figure 




Figure 18. Hydrant Wrwoh. 
Hydrant Wrench 

tha hydrant wrench should be 
kept clean and dry* Also, lightly 
oil the threads for ease of turning 
and to prevent the fomatlon of rust* 
(See figure IS*:) 




Figure 19. Press Dam Hose Clconp. 
Hose Clamp 

Check himdle of the hose ciaaip 
„ ^for.cracks^and Insure .that jaws .close 
sufficiently to cut off flow of water* 
Oil pivot points to insure smooth 
operation* (See figure 19;) 

4 




Figure 20. Spcamer Wrench. 



Spanner Wrench 

Check the spanner wrench for 
rust and cracks and keep clean and 
painted, if needed* (See figure 20*) 

• IDEflTIFICATION AND USE OF LADDERS 

According to Webster's dictionary, 
"A ladder is made of metal « wood, 
or rope, comaonly consisting of two 
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sldepiaces between which # series of 
bars or rungs are set at a suiuble 
distance, forsing a means of ascent 
or descent*"' Consequently, when stairs 
or pemanent outside ladders are not 
avallia>le, ladders carried on firefighting 
apparatus bacoM one of the aost iflipbrtant 
lte«s of fire aervice"^ equipment for 
forcible entry* Ladders are emrgency 
equipment to firemen and they are used 
mostly when every second counts* For 
these reasons, every fire«an muat be 
able to carry, raise, and climb then 
most efficiently. In order to do this, 
he must practice such procedures until 
these operations become as automatic 
as humanly possible* 

The following are coomon "trade 
terms" which apply to ladders used 
in the United States Air Force:' 

1. Roof ladder - a ladder of 
one section only. 

^ 2* Extension ladder - a ladder 
built in two or more sections* 

3. Main of bed ladder - the 
lowest section of an extension ladder* 

A* Fly ladder or fly - 'the upper 
section of an extension ladder* 

5* Heel, foot, or butt - the 
bottom^or ground end of a ladders 

6i Top or tip — the top of a 
ladder* 

7* Beam - the principle structural 
member of a ladder in which the rungs 
are supported* 

8* Rungs *• the cross members 
of the beams used in climbing. 

9* Heel plate or spurs - a metal 
channel reinforcement at the butt end 
of a ladder* - - 

10. Halyard or fly rope - the 
rope used in hoisting the fly of an 
extension ladder. 

11* Pawl or dog - a lock used 
to support the fly of an extension 
ladder after it has been 
raised . 




Figtire 21. Typee of Laddert. 



12. Stops - Mtal blocks used 

" to prevent the fly of an extension ladder 
from being accidentally extended out 
of the nain ladder* 

13. Guides - light metal strips 
on an extension ladder which gtilde the 
fly of an extension ladder while it 

is being raised or lowered. 

Roof Ladder 

Numbar 1 in figure 21 shows the 
roof ladder. It is a strai^t ladder 
adapted for a special purpose*- Roof 
ladders are equippad with special hooks 
mounted on a movable socket, that permits 



the hooks to fold inward whan not in uaa* 
Placing the hooks over the roof pasks, 
sills. Walla, or the coping of any opaning 
makes the ladder safe and reliable avan 
if the haal does not rest on a foundation* - 
The roof ladder may also ba usad as a 
atraif^t ladder whan the hooks are in 
a stored position* It Is valuable in 
gaining access .to peaks of gabled roots 
to facilitate removal of roofing materiala 
or to cut boles for vantilatlon and 
axtlnguisbaisnt * 




Figure 22. Spcuring a Ladder 
for Proper Angle. 
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Figure 2Z. Locking^In an a Laddar. 



Extension Ladders 

Extewilon ladders > shown in number 
2 in figure 21^ consist of a bed ladder 
and one or more fly ladders • The fly 
ladders sliding through guides on the 
upper end of the bed ladder > contain 
locks. (pawls or -dogs) which hook over 
the rungs of the bed ladder. This secures 
them in a designated position » depending 
on the desired length of the ladder. 
The fly is usually raised by means of 
,a halyard (rope) fastened to the lower 
rung and operating over a pulley on 
the upper end of the bed. The 35- or 
36-fooc extension ladder is the type 
commonly found on pumpers in the USAF. 

Proper dinting Angle 

The proper climbing angle for ladders 
positioned against walls, buildings, 
etc., prevents" ladders from slipping 
or turning over when the load is shifted, 



or from vibration caused by activity. 
One method of finding how far to place 
the foot of the /ladder \from th*i building 
is to divide the length of the ladder 
by five and add two. For example, in 
figure 22, 25 divided by five is five,, 
then adding two we see that the foot of 
the ladder is placed seven feet from the 
building. 

Proper Cllrribing Procedures 

Ladder climbing is a task similar 
to ascending a flight of stairs. In 
climbing a ladder, one hand is always 
on one of the rungs, unless an article 
of equipment is being carried up or down 
the ladder. When carrying an article 
up or down a ladder, this item should 
be slid along the beam, if possible, to 
afford you at least a limited amount of 
retention at all times. The feet should 
be placed in the center of each rung 
to prevent the ladder from wobbling. 
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Hguve 24. Ccaryirig a Rod; Laddev. 
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For speed and snoothneasy the body 
should be carried in a nearly upright 
position 9 with the arms aovlir^ outward 
almost In an arc as the hands are 
changed from rung to rung* The ball 
of the foot should be placed on each 
ri&g to get complete advantage of 
the leverage afforded by the ankle. 

Lock In on a Ladder ^ 

**Locklng In** on a ladder Is simply 
the procedure of placing the leg between 
two rungs and bringing the foot back 
out between the next lower rung and 
locking the foot either around the 
rung or around the beam, as shown In 
figure 23. 

Roof Ladder Carry and Raise 

Remove the ladder from the apparatus 
and pass either arm through the ladder at 



the middle of Its length. The hooka 
should be carried forward and slightly 
lowered, as shown In figure 24. For 
raising, carry the ladder, to the desired 
location. Place thevheel of the ladder 
against the building ^ g^«P the top 
rung and raise the ladder to a vertical 
position while walking toward the foot, 
using every other "tung. After the 
ladder Is upright against the building, 
grasp the ladder rungs wl^h both hands, 
about three rungs apart. Lift the 
ladder off the groimd and carry It 
back to the desired distance from the 
building* \ 

Carrying the 35- or 36-i:oot -Extension 
Ladder - Two-Man Carry 



The two-man carry .may be used 
to carry extension ladders. The ladder 
will be removed from the apparatus 
and the beam of the ladder will be 
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Figure 25. n)o Man Ladder Carry. 

placed on either the right or left 
side, depending upon the direction 
of travel. The arm Is passed through 
the ladder and the hand grasps the 
beam or the second rung forward. As 
shown in figure 25, both nan will 
always be on the sane side of the 
- ladder while it is being carried. 
When carrying this ladder in a crowded 
area the forward nan can hold out 
his freir^arm to move or -warn people 
Iax nis path and prevent possible serious 
Injur)^ to personnel In this area. 
If the ladder is lying on the ground 
it should be lying on the beams of 
the bed ladder. To pick it up from 
this position I the two men should 
face the opposite direction to vhere 
the ladder is to be taken. The rung 
will be grasped with the palm of the 
hand down. When, the ladder is lifted, 
the two men will- turn into the ladder, 
grasplng-Uie- rung wit^ their free 
hands, and place the ladder on their 
shoulders. When walking, rhythmic 
steps should be taken to prevent the 
ladder from bouncing. 

. Note ; While these ladders can 
be carried by two men, a minimum 
of three men are required to 
raise them. 

Carrying the 35- or 36-Foot Extension 
Ladder - Four-Man Carry 

Remove the ladder from the apparatus, 
and place it on the ground with the 
fly up* Four men take positions, 
two near each end on opposite sideaf 
of the ladder, reach down and grasp 
a rung with the hand nearest it. Raise 
the ladder on the^ shoulder, turning 
into the ladder, thus the biitt of 
the ladder will be carried toward 
the target area, as shown in' figure 26. 




Figure 26. Four Man Ladder Carry. 

Raising the 35- or 36-Foot Extension 
•Ladder (Minimum Three Men) 

Ladders of this length should be 
raised utilizing three men, but can 
be carried by two or four men. 

1. The ladder will be removed 
from the truck or lifted from the groiihd 
as recoanended in the two or four man 

Qgxfy. " ; 

2. It will be carried to a desired 
location, spacing the ladder before 

it is raised. (The heel man does the 
spacing.) 

3. The ladder is laid flmt with 
the beams of the bed ladder on the ground. 

4. The heel man. No* 1 man^ will 
stand on the heal plate, reach forward 
grasping the rung with both hands and 
assist in raising. 

5. The number 2 and 3 men will 
space themselves about one-third distance 
from the top of the ladder facing the^ 
top* They will then reach down with 
their inside hands, grasp the rung, 

and raise the ladder, turning their 
body while raising the ladder, thus 
facing the heel or butt of the ladder* 
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6. Thsy will th«n walk toward 
thtt httttl of the ladd«r hand over 
haQd» using the baaaa^ until the 
ladder is In the uprl^t position* 

Nolfe: All nan ihould watch 
the top of the ladder. 

7. To raise the ladder fly, 
the No. 1 sMn yill be on the building 
side and the No. 2 man on the outside 
to steady the ladder while the No/ 

3 aan raises the fly. The No. 2 
nan steps >ack letting the ladder 
lean slightly away froii the building 
to counteract the strain nade by 
pulling the halyard rope. 

8. The nan, underneath the 
ladder loclcs the pawls or dogs by 
pulling down on the fly rope or halyard 
fron the underside* 

9. The ladder is then lowered 
onto the building by all three nen. 
The man. on the outside of the ladder 
places ona foot on the lower rung 

to steady the ladder. 

10. The fly rope should be 
secured to a rung of the bed ladder 
as an added safety precaution in 
the event the pawls or dogs are not 
locked • 

11. To lower the ladder, the 
procedures are reversed. 

Anchoring Ladders. 



Where-it becomes necessary^to 

work off a ladder, it is a good practice 
to anchor it to the building. The 
rope hose tool makes a good ladder 
anchor. It nay be used to anchor 
a ladder to a window sill or to a 
parapet wall. 

QUESTIONS 

Please write your answers to 
the following questions on a separate 
sheet of paper. 



1. Safety linas shouXd be 
manila help in lengths of - . 
feet. 



2. 



is a series of 



loops and bights forming a secure tie 
to another object. 



3. The 



is used to join two ropas of equal sixe 
securely. 



4. The 



is the best 



knot for forming a loop in the end of 
a rope. 

5. The hydrant wrench threads 
sh6uld be for ease of turning. 



6. An 



ladder is built 



In two or more sections* 
7. The 



or 



support the fly of an extension ladder 
after it has been raised. 

8. The , ^ 



may also be used as a straight ladder 
when the hooks are in a stored position. 



9. 

in the 



The 



should be placed 

of each rung to prevent 



the ladder from wobbling* 

10* * When carrying a roof ladder, 

- , _ should be carried forward 
and slightly lowered. 

11. Where it becomes neceassry 
to work off a ladder, it is a good practice 

to it to the "biaaLidlna7" - 

REFERENCES ^ 

1. IFSTA #102, Fire Service Udder 
Practices . 

2. IFSTA #103, Fire Hose Practices . 

3. IFSTA #107, Fire VentUation Practices > 
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FIRE PROTECTION HYDRAULICS 



Af tar coMpIstlng this study guide and 
to identify principlas of hydraulics* 

INTRODUCTION 

Hydraulics is defined as that 
branch of science which deals with 
water or other liquids while at rest 
or in iiotian. Froa the length of 
this definition » it may appear that 
this is a llslted subject* On the 
. contrary » hydraulic engineers spend 
many years of concentrated effort 
learning this field* As a fire protection 
specialist » it is not necessary to 
become a hydraulic engineer » but the 
fire protection specialist most know 
the importance of hydraulics and be 
able to apply this science at a fire* 
For example* recently an entire fire 
protection crew lost their lives because 
nO one computed the weight of the 
water • being^put in a building over 
a two-hour period* The result » the 
building collapsed and 'killed. the 
crew* Another example, because of 
too much nozzle pressure a crew pushed 
a small fire throu^ the attic of 
a block long building* Result /the 
entire building was a complete loss* 
So» you can see that loss of life 
and property can result when the basic 
principles of hydraulics are not properly 
used and applied* 

INFORMATION 

EXPLANATION OF TERMS 

Knowledge of the following terms 
is a necessity la the study of hydraulics 
as used by the Fire Protection Specialist* 

Fire Stream 

This is the stream of water being 
discharged from the nozzle tip* A 
good fire stream will discharge 9/10 
of its volume within a 15*-inch circle 
at 50 feet or 3/4 of its volume within ' 
a lO-inch circle at 50 feet* Another 
way of saying this is that a good 



\ 

your classroom Instruction i you will be able 

fire stream ^ylll carry a calculated 
distance and Nremaln to a reasonable 
extant in a scream without excessive 
spray* For example, a one-inch noxzle 
tip with 50 psi\of nozzle pressure should 
have an effective range of about 50 

feet, see figure 27* 

\ 
\ 

Friction Loss 

\ 

Friction results^ from water rubbing 
against the interior of a hose* This 
friction causes a turbulence of the 
water in the hose and the result i» 
a drop in pressure* This drop in pressure 
is called friction loss and is measured 
in psi* 

Gallons Per Minute (GPM) 

Gallons per minute is the rate 
of flow measured in gallons coming from 
an outlet during a given period^ of time 
(1 minute) * 

Operators Guide Plate 

A guide plate is a small platev 
mounted near the .pump controls on structural 
firefighting trucks* this plate is 
a quick reference and is used to flnd\ „ 
exact pump pressure when the size of 
nozzle tip and length of hose laid is 
known* 

Pounds Per Squarelnch (PSI) 

FSI is the ntniber of pounds of \ 
water pressure exerted on each square 
inch* This water pressure or psi increases 
at the base of the container as the 
depth of the water increases; Back 
pressure f friction loss, nozzle pressure 
and pump pressure are measured in psi* 

^ Pump Pressure (PP) 

The pressure which is required 
at the pump to produce the desired nozzle 
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Figure 27. Effective Fire Stream. 



pressure at the nozzle. This Is 
obtained by adding friction loss 
(FL) to^the standard nozzle pressure 
(SNP) . ^ 

Rule of Thumb 

!rhe rule of thumb Is a simple 
method of making a quick approximate 
calculation of the desired pump pressure. 
It win vary slightly with the operator's 
guide plate; however. It Is sufficiently 
close for practical purposes. 

Standard Nozzle Pressure 

Nozzle pressure Is the desired 
pressure at the nozzle that will 
give an effective, fire stream. The 
standard nozzle pressure used' by 
the Air Force when using 2-1/2 Inch 
hose with a straight bore nozzle 
Is 50 psiv With a fog nozzle, the 
standard nozzle pressure Is 100 psl. 

BASIC PRINCIPLES OF HYDRAULICS 

In the study of hydraulics, 
the iFlre Protection Specialist will 
be/toncemed only with water. Water 
±8 a liquid composed of two parts 
hydrogen and one part oxygen. One 
essential characteristic of water 
to be remembered Is that one gallon 
of water weighs 8.35 pounds (sometimes 
rounded off to 8.4 pounds)-. There 
are two factors that will be discussed 
which affect the force of water. 
The first Is height. As the height 
of a column Increases, the pressure 
will Increase at the bottom of the 
coltimn. A column of water 1 Inch 
square at Its base and 1 foot high 
would exert downward .433 psl at the 



base of the column. If a coluon of 
water Is. two feet high the pressure 
would be .866 psl at the base of the 
column. If there was a water tower 
100 feet tall with a 12-lnch diameter 
pipe leading to the. ground, what psl 
would be found at the base? To find 
this psl, the height of the water In 
the tower Is multiplied. by .433 psl. 
The answer to the^ above question would 
be 43.3 psl at. the b<:;se of the pipe. 
The second factor which affects the 
force of water Is pressure applied 
to the water by mechanical means. This 
Is normally done by the use of the 
fire pumps; The Air Force uses both 
single and multiple-stage, centrifugal 
type pumps on Its flreflghtlng vehicles. 
The single-stage centrifugal pump consists 
of a slLngle^peller mounted on a shaft 
wltfhlri a pump housing. As the Impeller 

revolves, watAr ..iK«:es._ftom„the..suctlon 

pipe to the center of the Impeller. 
It Is then picked up by the curved 
vanes as they revolve. The water Is 
thrown to the outer edge of the Impeller 
by the centrifugal action and passes 
through the opening In the pump housing. 
The centrifugal pump Is not a positive 
displacement pump. A sudden shutdown 
of the discharge llnendLll cause an 
Increase In pressure but It will not 
necessarily damage the pump or stall 
the engine. The two-stage centrifugal 
pump has two impellers that work as 
individual units. However, they may 
be combined to produce either the rated 
volume under limited pressure, or a 
limited volume under high pressure. 
This is accomplished by the use of 
a changeover valve. 
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Principles of Drafting Water 

> 

When fire hydrants ar« not available 
to supply watar for fire extlnguist»ent, 
it becoaes necessary to obtain it 
fro« other sources* This is accoi^lished 
by placing the puaper near a lake, 
river » pool» ditch » or some other 
water source and pimp from a^ draft. 
The word '^suction** is frequently 
used when referring to drafting water 
below the ^take of the pusqp. However, 
water cannot be pulled upward • • Therefore , 
there oust be sone other agency present 
to cause the water to rise. This 
agency is atmospheric pressure* A 
priming device is used to create 
a partial vacuum within the pump 
and intake hose. This partical vacuim 
removes part o£ the atmospheric pressure. 
The water is then forced up through 
the intake hose into the pump by 
the atmospheric pressure on the surface 
of the water source. The principle 
can be demonstrated by placing a 
soda straw in a glass of water* When 
air is sucked out of the straw, atmospheric 
pressure on the surface of the water 
will push the water up the straw. 
Atmospheric pressure at sea level 
is 14.7 pounds per square inch and 
decreases at the rate of one half 
(«^5) pounds per square inch for each 
1,000 feet increase In altitude. 
Theoretically, water can be raised 
33.9 feet at sea level but c^y if 
a perfect vacuum can be created* 
Fire pumps cannot create a perfect 
vacuum. A pump in good condition ^ 
would be able to raise water „abou^ 
75 percent of the theoretical height, 
or about 25 feet at sea Imvel. 
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HYDRAULIC COMPUTAfiONS 

It is necessary at times to 
out how much water is in a building 



find _ 

so the weight can be computed. This 
additional weight of the water may^ 
cause the building to collapse. Jo 
find the weight, the nozzle tip i^ze 
must be known to determine gallons 
per minute it will discharge. A^ 
standard nozzle pressure, th^ commonly 
used tip will discharge the following 
GPM: 



Nozzle Size 
1 inch 
1-1/8 inch 
1-1/4 inch 



GPM 
209 
265 
326 



To find how many gallons of water 
have been put into a building, wtltlply 
the gallons per minute the nozzle In 
use will deliver by the nuiiber of minutes 
it has been in use. Exsmple: 1 inch 
nozzle tip (209 gpm) in \ise for 10 minutes. 

Gallons - 209 x 10 
Gallons • 2090 

To find the weight of the water 
in the building, multiply total gallons 
by the weight of one gallon of water. 
The weight of one gallon of water is 
8.35 pounds. Using the example above: 

. 2090 gallons 
X8.35 pounds 
10450 
6270 
16720 
17451.50 pounds 

If you want to know the friction 
loss for 500 feet of hose' having a one 
inch nozzle tip, here is what to do: 
Multiply the friction loss by the number 
of 100 feet lengths. 'In this case: 

friction Loss (FL) • 10 psi x 5 
Friction Loss (FL) • 50 psi 

Now try 700 feet of hose having a 1*- 
1/8 inch tip (see chart in this text 
for FL per 100*). If you get 126 psi, 
you are right. 

FRICTION LOSS AND GPM 

_Fxijctipn„loss is. determined, by , 

the amount of water flowing through 
an opening. GPM is determined by the 
amount of pressure and the size of the 
opening. 

CONDITIONS DETERMINING THE 
SIZE OF NOZZLE TIPS 

The first condition is the extent 
of the fire* A one inch tip is used 
to keep water damage at a minimum for 
most ordinary structural fires that 
have not advanced to the point of becoming 
an exterior fire. Normally, the one 
inch tip will provide enough volume^ 
and pressure to extinguish an interior 
fire quickly and efficiently. If the 
fire has advanced to the point of being 
exterior fire, greater range and volume 
is necessary. To obtain this range and 
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size 
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i 
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too 
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.265 


50 


69 


. t 
16 

-\ 


103 


1*20 


137 


154 


171 


Itt 


205 


222 


H/4- 


. 326 


^ 50 


7t 


163 


12t 


153 


17t 


203; 


22t 


'253 


27t 


303 



FigutB 28. Operator's Guide ?UU» S30B, 7S0A. 



volume, the 1-1/8 inch or 1-1/4 Inch 
tip la used. If the size of the nozzle 
tip Increases, the friction loss for 
that particular nozzle Increases. 
Each of these three nozzle tips has 
a constant friction losii for each 
.100 feet' leofth of hose when a standard 
nozzle pressure Is used. In this course, 
only standard nozzle ^pressure will 
be discussed. 

'.The second condition Is length 
of hose. The hose used by the Mr 
Force Is the same as that used ^by 
other fire departments. This fire 
hose Is flexible, watertight, and 
durable atid Is able to carry water 
under pressure from a source to a 
fire. All fire hose Is issued in 
sections and f Itted-with a-^male threaded 
coupling at one end and a female threaded 
coupling at the opposite end. The 
dependability and life of fire hose 
depends on the way it is handled, 
the pressures to which it is subjected, 
and the care and maintenance it receives. 
The fire hose that will be discussed 
in this section comes in 50-foot lengths 
and is 2-1/2 inches in diameter. If 
the hose length is 300 feet or less, 
a 1-1/4 inch nozzle tip is used. If 
the hose length is 356 to 600 feet, 
a 1-1/8 inch nozzle tip is used. If 
650 feet of hose or more is in use, 
the one inch tip is used. 

» *" 

To find friction loss utilizing 
the rule of thumb is very simple. 
Before we use the rule of thumb, the 
chart balow must be memorized: 



Nozzle Tip 
Size 

1 inch 
1-1/8 inch 
1-1/4 inch 



Friction Loss 
Per 100 Feet 

10 psi 
18 psi 
25 psi 



PUMP PRESSURE 

Vhen using the rule of thunb to' 
find pump pressure, we add the standard 
nozzle pressure to the friction loss. 
Example: 300 feet of hose, 1-1/4 inch 
nozzle tip. 



Pump Pressure (PP) 



Pump Pressure (PP) 



• 25 psi X 3 + 50 
psi standard 
nozzle pressdre 

(SNP) 

•♦75 psi (FL) + 
50 psi SN? 
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Pump Pressure (PP) • 125 psi 

To' find pump pressure using the 
operators guide plate, It'JSjst first 
be Icnown ^^at is on the ^guide plate. ^ 
Six items appear on the guide plate* 
size of pozzle tip,- gallons per minute, 
standard aozzle pressure, length' of 
2-1/2 inch hose, pump pressure and pdsition 
of changeover valve* The changeover ^ 
valve controls the flow of water within 
the pttmp and will be covered in a later 
block. 

To use the guide plate, we. must 
know the size of the nozzle tip and 
the length of the. hose in use. To find 
pump pressure, find the nozzle tip size 
in the lefthand coluan and then follow 
.across to the right until you reach 
the block under the column containing 
the length of hose in use.^ The number 
appearing in that block is your pump 
pressure. See figure 28. ^ 

Hose Lines « 

Hose lines used by Air Force firemen^ 
are 1-1/2 inch and 2-1/2 inch hose with 
nozzles ranging from 5/8 inch through 
'1-1/4 inch tips. The size and pattern 
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of the ttreaM will depend directly 
<m the noszle preeeure end size* 
The etenderd nozzle pifessure for 
the Air Force ie 50 pei* The nozzle 
tip eize will depend upon the length 
oiE the hose ley* there ere three 
coMm lengths oZ hoee line layouts 
used; short ley» aediua ley^ exxd 
long ley. Hote the following: 0- 
6 lengths is considered e short ley;'> 
7-12 lengths is considered e aedium 
ley; 13 lengths or over is considered 
e long ley/ On the b::sis of the 
above, rules determif^iltv^ the size 
nozzle tip will be es i allows; 

Hose Layout Hose Diaaeter Nozzle Diameter 



Short Lay 
Mediun Lay 
Long Lay 



2-1/2 inch 
2-1/2 inch 
2-1/2 inch 



1-1/4 inch 
1-1/8 inch 
I inch 




One end one-half inch hose is 
rarely used for leys over 300 feet» 
due to the high j^iction loss thet 
to get the water ' 
the desirci pressure. 
The priaary*purpose of this hose 
is to reduce possible veter ^daaage 
and provide for greeter aaneuverability. 
Fog patterns ere the apst desirable 
streaas vhen using this size hosif» 
as e larger area aay be covered by 
roteting the fog nozzle ±n a larger 
circle* It is standard practice 
in the Air Force fire departments 
to use tvo 150-foot lengths of 1- 
1/2 iiich hose connected to a 2-1/2 
inch by 1-1/2 inch gated wye which 
fliay be supplied by e 2-1/2 inch hose 
or connected directly to the pumper. 
The nozzle that is ncmally used 
on this type hose, will supply 75 
gpm et e desired 100 psi nozzle pressure* 
We oust overcome 20 pounds of friction 
loss for eech^lOO feet of the 1- 
1/2 inc^ hose laid* If you are pumping 
to two 1-1/2 inch hose lines, connected 
to e geted wye et the pumper, using 
75 gpm nozzles at 100 psi for a nozzle 
pressure of 100 psi, the friction 
loss in the 150 feet of 1-1/2 inch 
hose would be 30 pounds* If the 
1-1/2 inch hose is being supplied 
through 2-1/2 inch npse, we must 
edd six additional pounds of pressure 
for each 100 feet of 2-1/2 inch hose 
that is used* Two and one-half inch 
hose is normally used on exterior 



fires where maneuverebility ia not a 
prime factor in extinguishment* The 
stream pattern to be selected will depend 
upon the size and propagetion of the 
fire* 

Master Streams 

A master stream is a water stream 
opereted at such a heavy volum3 .and 
pressure it must be controlled by mechanical 
means* It is the *'big gun*' of the fire 
department and is used when hand streaoui 
becom# ineffective because of the large 
fire area involved* Hester streaas 
amy be needed on fires in Ixaitmv yards, 
warehouses^ hangars, fuel storage areas > 
and other fires that cover large areas* 
Before being put into operatioa, master 
strema devices must be strategically 
positioned to accomplish one or more 
of the following objectives: 

1* .To place a water curtain between 
the fire and exposed property* 

2* To cover the bulk of the fire ^ 
with fog or solid streams* 

3* To direct fog streams into 
the heated area above the fire to prevent 
burning materials from being carried 
aloft by thif updraf t caused by che fire* 

4* To direct the stream into 
floors or onto roofs of large buildingf * 

To produce effective aaster streaas, 
the generally recognised nozzle pressure 
is 80 psi for solid streaas and 100 
psi for fog streams* Because master 
streaas require large volumes of water, 
the friction loss in the hose will be 
greet* To keep friction loss within 
acceptable limits, firefighters lay 
two or more perallel hose lines, brought 
together at the base of the mestef stream 
device* This is called siamesing the 
lines* Determining the friction loss 
for siamesed lines is not difficult 
since the gallons per minute flowing 
is the determining fector, you must 
know the epproxiaate flow of the master 
stream nozzle tip in use* The flows 
of some master stream nozzle tips 
et 80, psi nozzle pressure ere: 
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0PM How P«r rrictioQ Loss Approximmt« NosxU NossU 
HossUqs PtrlOOrt CPM-Flow Prtssur« Tip Sis t 




600 10 l*l/2"«<*« 




800 — ao 1*3/4"- 



333 




1000 —J--.- 80 



Figic^ 29. Master Strgam FImb. 



Nozzle Size and Actual Flow Flow to 
Pressure GPM Remeiaber 



> 1-1/2" tip St 
80 psi 

1-3/4" tip at 
80 psi 

2" tip at 
80 psi 



596 



813 



1063 



600 
800 
1000 



The aethod for figuring friction loss 
is shovn in the following example: 

A 1-1/2" tip delivering 600 
gpm at 00 psi nozzle pressure* Since 
600 8PA produces excessive friction 
loss in one 2-1/2" line, it is necessary 
to divide the flow through three 
hose lines,* This permits 200 gpm 
to flow through each line, which 
is coi^arable to a 1" tip at 50 psi 
nozzle pressure* The friction loss, 
therefore, is the seme in each case 
(10 psi per 100 feet) * 

Study figure 29 to understand 
bow various flows can be- divided 
lato siaaesed hose lines to reduce 
friction loss* 



In conclusion, there are two factors . 
which are of prime inqiortai^ce in producing 
/ master streams* These factors are: 

1* Know your nozzle/ tip siz<%s 
for master solid streams* 
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2* - Know the gpm flow for each 
size tip at 80 psi^ 

Slamesl'ng 

Slameslng is used to reduce friction 
loss in long lays when/2-1/2 inch hose 
is used* Two 2-1/2 inch hose lines 
are joined together using a Siamese 
connection* To compute* the pump pressure, 
. first figure the friction from the 
Siamese to the nozzle^tip; then figure 
friction loss from puiip to Siamese, 
take 1/4 of this fric/tion loss and 
add in friction loss|for the single 
line* Thus, frictioji loss plus SNP 
- PP. 

QUESTIONS 

\^Please write Vour answers to the 
following question^ on a separate sheet 
of paper* 
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1. The . ■ 

1« tha prasaure required at the 
to reduce atandsrd nozzle prMsurea 

2. A - . / 

If used to create e pertlel yecuun 
within the pusp end inteke hoee; 



3. 



detemined by the aaount of weter 
flowing through en opening* 



4* One of the conditione to 
detenine the nozzle tip size is the 
extent of the 

5« Two end one«-helf inch hoee 
is used on fires where 

naheuveribilitr is not e prime factor 
in extinguishMnt* 

REFERENCES 

1. IFSTA #105, Fire Streent Precticesa 
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MODIFICATIONS 

oi this publication has (have) been deleted in 
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military forms, procedures, systems, etc, and was not considered appropriate 
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i MISCELLANBOUS IBSGUE 

OBJECTIVES " 

After completing the* study guide, daaarooa instruction, and this workbook, 
you will be able toi . , / 

!• Identify procedures for rescuing personnel from miscellaneous 
areas and disasters, 

1. Perform normal end emergency entry Into a vehicle lAW locally 
established procedures, while strictly adhering to all applicable safety 
procedures • 

3« Perform rescue from a vehicle. Rescue must be In accordance 
with locally established procedures while observing all applicable 
safety practices. 



EQUIPMEHT 

Basis of Issue 

Pencil or Pen 1/student 

TO 36A12--12-^13-1 • 1/student 

A/S32P-10 1/10 students 

Salvaged Automobile 1/10 students 

Bescue Ih»qr 1/10 students 

PBOCEDUKE 

As the Instructor covers the Information on the subject of 
miscellaneous rescue, answer questions 1 through 5 in the classroom. 
After completing the subject, the class will go to the hangar floor « 
Using a salvaged automobile, perform normal and: emergency entry Into^ 
the automobile 4 Using a rescue duBmy» perform rescue from the salvaged 
automobile. , 

QUESTIONS 

1. List the first two procedures when rescuing personnel from 
miscellaneous areas and disasters, 

.1 

b. 

2. Naae four types of natural diaastera. 
a* 

b. 
c. 
d. 
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3. are U0ed for honial entry Into an autoaoblle, 

4. Naae the three parts of the primary survey. 

va.' 

« c • 

5. In preparation for ranoval of a vlctla, we all 

fractures and - all wounds* 

Normal Entry: Open door* 

Bmergency Entry: 1. Force door open using the pry axe. 

2« Simulate removing the windshield. 

3. Simulate breaking the rear glass. 

Perform Rescue: 1. Simulate giving first aid. to victim. 

2. Working In pairs, remove dummy from vehicle using 
the most practical means to avoid furtner Injury. 
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OBJECTIVES 



3ABR57130-1-WB-305 
ALABM BOOK PBOCKDUSES AKD OPERATION 
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After completing the study guide , classrooa Instruction, and this workbook, " 
you will be able to ; - 

1« Identify operational procedures of the alan and conttunlcatlon 
center. 

2* Monitor, receive, and record one normal and one emergency message. 
Proper cooDunlcetlon procedures must be utilized in accordance with locally 
established policies and all messages must be correctly recorded in less 
than three minutes. 



3. Alert fireflghtlng personnel and support agencies, dispatch 
equipment, inform personnel of location and nature of emergencies and 
provide pertinent Information on emergencies as required.* Proper 
comDunication procedures must be, utilized In accordance with locally 
established policies and all actions must be completed in less than 

tvo minutes. 

*** 

4. Maintain fire station logs. Ixiformatlon must be logged vlth 
minimum Instructor assistance in accordance with locally established 
policies. 

5. Read and maintain maps, charts, and status boards in accordance 
vlth locally established policies. All tasks must be accomplished in 
less than five minutes. 

EQUIPMENT 

. " Basis of Issue 

Pencil or Pen 1/student 

Fire Department CfiBgnnlcations Center 1/5 students 

PBOCEDUXE 

As the Instructor covers the information on alarm room procedures 
and operation, answer questions 1 throt^h 5 in the classroom. After 
completing the subject, you will demonstrate the operation of the alarm 
center console. 



QUESTIONS 

1. Vho is responsible for all functions of the alarm center? 

2. The telephone Is used for normal administrative 

business. 

3. Where ere fire reporting telephones located? 
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4. In what type of areas are automatic alaxn systenM located? 

^* ^ prtMr7 purpose of Air Force fire depert«ent 

grid n^a? *^ 

Proper comnuiiicmtiori procedures wiU be utilized when receilini a 
normal or emergency message. These procedures are: * 

le Reouiin calm. 

2. Speak in a clear, distinct voice. 

3. Take charge of the conversation. 

c 

4. loaure all Information ia recorded correctly. 

5. Use "10" code and phonetic alphabet. 

6. Do iu5t discuss classified inforination. . 

An ezaople of a normal and emergency message is glTen belov: 

Normal: -This is Colonel Wall, I would like to see the Fire Chief 
at 1300 todiqr. 

Baergency: I have a fire in my kitchen at 1304 Circle Drive. 



3GG 
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A0 you work kt the console » use the following as your log book to 
record the Information received. 



33/ 



OUT IN * REMARKS 
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Figure 4. Log Book Page. 
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Using the following chart and given a code by your Inatructor. locate 
the correct building. 



33^ 



CODE 


BUILDING 


1-1-1 


432 


1-1-2 


466 


1-1-3 


.475 


1-2-1 


1847 - NORTH WING 


• 1-2-2 


1847 - EAST WING 


2-2-1 


' 1847 - BASEMENT 






2-2-2 


2073 • . 


2-1-3 


P-3 


2-3-3 


P-16 


J* 




3-1-1 


Pr23 


3-1-2 


2431 




. Figure 5. Code- Chart, " 
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Using thm follonriag nap and neceiiary information given by your 
Instructor 9 read nap to find location of an off«*base emergency. 




- / 



1 2 3 4 5 6 7 8 9 10 ^11 12 



Figure 6. Grid Map* 
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Using the folloviag status board and necessarj Infomatlon glvtn 
by your instructor, indicate stattis of vehicles. 



Vehicle 


VEHICLE 
In Service 


STATUS BOARD 
Out of Service 


Reaarks * 


P-10 


09 






; 


530B 


52, 




• 




530B 


92 








530B 


95 








530B 


14 




- 




75QA 


26 








75QA 


95 






> 


750il 


97 




c 




.P-8 


. 1 




I » 




P-8 


49 








P-12 • 


76 




t 






77 



















Figure 7. Vehicle Status Board. 
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rtH Protection Branch 
Chanuto AH, Illinois 



3ABI157130->1-WB-3P6 
SiBUCTORiUL m£FI<;UTIUG ACCESSORIES 



OBJECTIVES 



Aftor coi^lotlng th« study guide, dasarooA Instruction, and this workbook, 
you win be able to: . ♦ 

j 

t 

1. Tie four types of knots and three types of hitches In accordance 
with, the TO procedures with nlnlaum Instructor assistance. ' 

2. Use ropeo to tie tools and equipnent fpr/lioisting. Kaits will 
be tied in accordance with the WB procedmrea with ninlmm instructor 
assistance, 

3. Inspect and perform operator aa.-Latenancc on tools and equipment. 
Procedures listed in 'the WB mist he followed with ministum instructor 
assistance. 

4. Reaove^ carry, position, raise and cliab ladders • All procedures 
in the WB oust be strictly adhered ^to while observing all appacable safety 
procedures. 



EQUIFMEMT 



Pencil or Pen 

Structural Plrefighting Vehicle 

and Ifounted Equipment 

Length of Hope; 3/4 Inch Diameter 

2 1/2 Gallon Fire Extinguisher 

Fire Hose, 2 1/2 Inch X 50 Feet 

Koof I«adder 

E^enslon Ladder 

Pike Pole 

2 1/2 Inch iJozzle 



Basis of Issue 

"l/stjudent 

1/5 students 
1/student 
1/3 students 
1/5 students 
i/5 sttidents 
1/5 students 
i/5 students 
1/5 students 
1/5 students 



PKOCEDURE 



After the instructor covers the information on structural firef ightlng 
accessories, you will be given a piece of rope and will tie the knots and 
hitches covered. The class will then go to the hangar floor and tie ropes 
to tools and equipment for hoisting, inspect and perform operator maintenance 
on tools and equipment, and demonstrate the use of ladders. After returning 
to the classroom, identify the illuctratlons given at the end of this subject. 
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Procedures for hoisting the roof ladder. 

!• Tie a bovllne that*« large enough to place over both beaM* 

2. Place the boirllne about one third of the length of the laddar 
from the tip through the fourth and fifth rungs fnm the underneath aide. 

■» , • ' 

Pull the borline through the rungs and extend it to the tip of 
the ladder. 

4. Place the bowline over the tip of the ladder and pull on the 
standing part of the rope. 

5. Complete ladder hoist by removing any slack out of the rope and 
pliicing a half hitch over the tuo folded hooks at the tip of the ladder. 

Inspection and operator maintenance of tools and mounted equipment* 

1. Pick head axe 7 

a. Check head for nicks. 

b. Check handle for cracV^, rot, and splinters. 

c. Examine head for security.' 

d. Apply light coat of oil to head. 

e. Sand handle smooth and apply light coat of linseed oil. 

2. Pike pole - 
a. Check hook for tightness. 

' ' b. Examine handle for cracks » rot, and splinters. 

c. Sand handle smooth and apply light coat of linseed oil. 

3. Bolt cutters 

a. Examine Jaws for nicks. 

b. Check for ease of operation. ^ 

c. Lubricate hinge pin if needed* 

4. Hydrant wrench 

a. Check for ease of operation * 

b. Apply light coat of oil to threads. 



5. HoM elnp 



a. ftrattina for bent handl* and vpm ''teeth. 
h. iMpve rust and repelAt. 

6. Extension ladder 

a. ^ Che^k halyard for fraying. 

b. Eualne pairls for ""free operai^lon. 

c. Check for broken stops. 

d. Inspect all iiovable parts. 

7. Boof ladder \ 

a. Check rungs and beaas for daaage or bendii. 
^ b. Exaalne hooka for saooth operation. 
Frocedurea for carrying the roof ladder* 

1. " Raaove ladder frooi apparatus. 

2. " Paaa either ant through the ladder at the vlddle of Its length. 

3. Carry ladder vlth hooks fonrard and slightly levered* 



\ 




Figure 1>8* Carrying a Roof Ladder. 
19 
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Procedures for raising tbe roof ladder* 

1. Carry ladder to the desired location. 

2. Place heel of the ladder against the building. 

3. Grasp the top rung. 

4. Raise the ladder to a vertical position vhile val^g toward 
the foot, using every other rung. 

> 

5. After ladder Is upright against the buildings grasp the second 
and fifth nmgs. 

6. Lift the ladder off the ground and carry it back to the desired 
distance from the building. 

Procedures for carrying the extension ladder tvo nan carry* 

1. Remove ladder from apparatus and place on the beam. 

2. Face opposite direction of travel. 

3.. Lift ladder at each end~by-the beam> turning in the direction 
of travel. Pass free arm through ladder, grasping the second rung forward 
allowing the beam to rest on the shoulder. 

Note: The butt should be catrled forward. 



^^^^^ j^^^ ^ 



m 



Figure 19; Two Man Ladder Carry* 
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Proc«dur«« for casrylng th« «(t«iialon laddar - four nan carry. 

1. ^Ranova laddar froa. apparatus and place on the ground with fly 
up nd butt forward. . 

2. Each man takaa hi* poaltlon at aach and and on opposite aides 
facing opposite the direction of triwel. 

3. Reach down and grab a rung with the hand nearest it. 

4. Raice the ladder turning into it, facing the direction of travel. 
Note: The butt ahould be carried forward. ' 




Figure 20. Four Han Ladder Carry. 
Procedurea for raiaing the extension ladder (alnlarum three men) . 
1* R«iove the ladder fron the' apparatus. 

2. Lift, the ladder fro« the ground as recoMended in the two or 
four nan cany. 

3. Carry ladder to dealred lyatlon, spacing the ladder beiforc 
it la raised. (The heel nan does Ifie spacing.) 

4. Lay the ladder down with the beaM of the bed on the ground. 
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5, ThjB heel min» number 1 m«n» will stand on the heel pl«te» reach 
forward grasp^L^the rung with both hands and assist In raising. 

6, The'numbei^ 2 and 3 men will space theaselves about one-third 
distance from the top of tfte ladder facing the top. They will then 
reach down with their Inside hands » grasp the rung» and raise the ladder ^ 
turning their bodies while raising the ladder » thxui facing the, heel or 
butt of the liAifix. 

^ 7. They will then walk toward the heel of the ladder hand ovtr 
handy using the beams » until the ladder is in the upright position. 

Note; All men should watch the top of the ladder. 

8. To raise the fly» the nunber 1 man will be on the building 
side and the number 2 man on the outside to steady the ladder while the 
number 3 man raises the fly* The number 2 man steps back letting- the 
ladder lean slightly away from the building to counteract the strain 
made by pulling the halyard. 

9. The man underneath the ladder locks the pawls or dogs by pulling 
down on the halyard from* the underside, 

10. The ladder is then lowered onto the building by all three men. 
The ^man on the outside of, the ladder places one foot on the lower rung 
to steady the ladder. ^ ) - ^ 

' <f • 

11. The halyard is then secured to a rung of the bed as an added 
safety precaution in the event the pawls or dogs are not locked. 

Note:"^ To lower ^the ladder » the procedures are ^reversed. 

0. 



22 
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Figure 21. Poaltlonlng a Ladder. 
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FOUEWOHD 

pimp pnsauK on operating equlpmwt. "iKMng the correct 

•nd .elect the co^j^r^ulf!, friction lo.. 



4. 



State the principles of drafting water. 



" the 3*BP3n30-l 



STANDABD INSTSUCTIOlfS 

r % 

BmIc rule* of taking a progrananed text is to always check your answer 
before proceeding with the program. In other words, MAKE SU RE THAT YOU 
A8E CORRECT EVERY TIME YOU MAKE A RESPONSE . If at any time .you find that 
your answer has been incorrect, then you should go back and cedo the 
last fraaa using the correct response. Bear this rule in. mind: ■ After 
making a response, (record your answers on a. separate sheet of, paper) 
verify your" answers. MAKE SUiEtE THAT YOU HAVE BEEN CORRECT .. 

Various synbols are used as cues and to indicate the number of words 
that the response should hfve. These syaiols are: 

(1) In some cases a response will need more than one word. This can 
be indicated by the number of blanks to be filled in. For example, a 
response that needs three words might show three individual blanks, such 

^ , ; • Counting the number of blanks tells you that 

three words must be used. 

(2) Another method of indicating that more than one word is required 

is to use an asterisk (*) above. the blank, such as: * . 

Any time this symbol is used, you must use more than, one word as your '* 

- response . . 

(3) Finally, we find that some frames are extremely important and a 
co^ect response to these is more essential than one to the common 
types of frames. These frames are indicated by a double asterisk, 

^f^^ ^ — .• In all cases you Should try to answer 

these by using your own words. Remember there is always more than 
one way to say something, so any time you run across- a blank ilaing 

you should try to phrase your answer in your own words , based 

upo& what you have learned from the previous frames. 

For your convenience, these symbols are listed below: 

f'P (More than one blank: 'means one word for each 

blank) . 

(2) * The asterisk indicates that the response must hlive more 

than one word (this symbol is often used in place of individual blanks 
for each word) . 

— This indicates an extremely important frame and should 

be phrased in your own words.' 

The remainder of the instructions will be based on the correct way 
of participating in this program and will be in program form themselves. 
Remember the rules, look for the cues to the proper response in the 
first frame and build on this in subsequent frames.- Always look to the 
left of the next frame, after making a response, to make sure that you 
are correct. Do not go on to the next frame until you understand the 
correct response to the last frame. 

PROCE^ TO THE FIRST FRAME 



1 
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ANSWER COLUMN 



COVER THE ANSWER COLUMN HRST 
!• This lesson Is developed In e series 
of smell steps csll#d f rsnes . ?or exaaple^ 
you ere nov reedlmg Infpmetlon provided 
for you In the first . (Copy in your 
ensver' on e seperete sheet of paper) « 

After you, heve recordad your ensMr^ mtm 
your card down on the Ansver CoJusn end 
check your answer. 



Fraae 



second (or Nr. 2)$ Itft 



2. This Is the 



frame in this series < 



You will find the correct answer to it to 

the (right, left) of the next frsflM 

below. 

2A. The answer column should be kept 
covered until you have written the answer 
to each 



frame 



2B. See, the program is easy I Often the 
answer is included in the same frame. Use 
it * don't make a test out of the program! 
No response required to this frame! 



No response required to 
the previous frsiae 



I 



3. . A blank, in a frame having one asterisk 

(^ ) means: ^W)re than one word''. Any* 

time you see one asterisk above a blank you 
should make your answer (response) contain 
more than * ^* , 



one word 



one word 
more 
c^ne word 



more than one word 



4. ' Many blanks will require a response of 

more than ^ . In fact, the response 

you juat made, contains than ^ . 

5. ^y time you see en asterisk (^) above 
' a bliuak you should make your response 

contain ^ ' . ^ 



6. 



that you response must contain 
more than one word 

Note: Any answer that you make, 
in your own words, that means the 
same as the above answer is always 
acceptable on a^ double f r 




One asterisk (*) above a blank means 



(Note: Refer to the instructions for the 
meaning of the double asterisk) . 

7. Some frames will show indlYldual blanks 
for each word of your response. For 
example, a response requiring two words 
could have ^ 



8. At this time you should be ready to 
begin the program on Basic fire protection 
hydraulics « 

Turn to frame 9 of the program and begin. 



hydraulics 



hydraulics 



nozzle pressure 
nozzle pressure 



Psl 



psi 
gpm 



gpn 
psl 



50 psl 



standard nozzle pressure (50 psl) 



standard nozzle pressure (50 psl) 
209 



9. The study of liquids at rest or in 
notion Is called hydraulics. The study of 
water flow, for exaaipley would be 
called . 

10. To study liquids at rest or In motion, 
you must study . 

. 

11. When water la forced through C nozzle, 
pressure Is created and this pressure Is 
called noz;i;le pressure; thus, -when 
pressure Is created at the nozzle It Is 
called . 

12. When pressure Is created at the 
nozzle. It Is called * > 



13 r The term "pounds per square Inch" 
may be abbreviated at PSI . To abbreviate 
50 pounds per square Inch, you would write 

50 ' : . 

14. As we refer to pounds per square 

Inch as , we may also use 

gpm for gallons per minute. 300 gallons 
per minute could be written 300 . 



15. Pressure Is always In psl and discharge 

1$ always In Thus nozzle 

pressure will always be In and 

discharge will be In . 



16. Standard Air Force nozzle pressure 
Is 50 pounds per square Inch. This means 
that pressure at the nozzle- should be 
* 



17. When one says the pressure at the 
nozzle Is 50 psl, he Is saying the nozzle 
Is operating at * . 



18. > l^^lnch nozzle will discharge 
209 gpm at * ^ 



nozzle will discharge 



At 50 psl a 



1-lnc^, 
. gpm. 



19. The abbreviation for "gallons per 

minute" Is . The discharge 

from a l-^lnch nozzle could be expressed 
as * 
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8pm 

209 gpm 



209 gpm 

standard nozzle preaaure 
50 pai 



20* A l-inch nozzle will discharge 
^ : at 



of 



21* A 1-1/8^ inch nozzle will diacharge 

265 gpm. This laeans at * 

a 1-1/8 .inch nozzle will discharge '~ 



*50 pai (standard nozzle pressure) 22. At * 
265 gpm t 



j)ressure, a 



1-1/8 inch nozzle will discharge 



standard nozzle (50 psi) * 
265 gpm 



standard nozzle pressure (50- psi) 
265 gpm / 
209 gpm ^ 



23* At * 



nozzle will discharge 



_a 1-1/8 inch 



1-inch .nozsie will discharge * 



and a 



50 psi 
326 gpm 

326 gpm 



24. .At. standard nozzle pressure of 

a 1-1/4 inch'nozzle will discharge 326 gpm* 
thus at 50 psi a 1^1/4 inch nozzle will * 
discharge * 

25. At standard nozzle pressure , a 1-1/4 
inch nozzle will discharge * - . 



26. At * 



nozzle will discharge ^ 



, a 1-1/4 inch 



and a 1 Unch nozzle will discharge 



standard^ nozzle pressure (50 psi) 27. At 50 psi a 1-1/8 inch nozzle will 

2^!?^ discharge* and a 1-1/4 

8P® inch nozzle will discharge * ' ' ' 

265 gpm 
326 gpm 



209 gpm 
265 gpm 
326 gpm 

hydraulics 



a 1 



28. At standard nozzle preasure, 

inch nozzle will discharge * 

and 1-1/8 inch nozzle will discharge * 



and a 1-1/4 inch nozzle will discharge 

29. The ^ study of nozzle pressure and 
gallon flow per minute from various size 
nozzles is in the study of 

30. In fire pumps, impellers are used to 
force water thru the pump. Thua water ia 
impelled or forced thru the pump by meana 
of 
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single stage 



single stage puop 
multiple stage 

nultiple stage pump 



hydraulics 

SO psi 
^>209 gpm 
^ ' 265 gpm 

326 gpm 

single stage 

multiple stage 

-guide plate 



31. When vater is forced thru a pump» It 
is done by - • 

32. A . pump vlth only one Impeller Is a 
single stage pump. Therefore, any pump 
having only one^ Impeller would be a 

* pump . 

33. A pump with only one impeller 

would be a * while a pump 

with more than one is a multiple stage^ 
pump, <Any pump with two Impellers Is a 

* pump . 



34. A pump with more than one impeller 
is called a * 



(REVIEW) 

35 « Thus far In this program you have 
leari^d that the study of liquids at rest 
and in motion are in the study of 

that standard AF nozzle 

pressure is t and at this 

pressure y a 1 inch nozzle will 'discharge 
* ^ ; and a 1-1/8 inch^ 



nozzle will discharge * 



and a 



1-1/4 inch nozzle will discharge ^ 



You- have also learned a pump with one 

impeller is a ** pump , while 

a pump with more than one Impeller is a * 



jpump, 



36. The pump operator has a guide plate 
to assist him in the operation of the pump. 
When the pump operator needs assistance 
he should use the * 



37. For assistance in the operation of 
the pump 9 the pump operator should use 
the * 



5 
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guldtt 38* Thft flgurt telov i« a pwp of^ratorU 

gulda plata* It ihowa a 1 inch notsla 

will diichartB ^ «t ^ 

and a l«*l/8 i&ch noiila will dltcharta 
* at * 



SIZE OF . 
NOZZLE 


G.F.M. 


PXESSUIE OF ° 

NOZZLE IN 
POUNDS 


LENGTH OF 2 1/2-INCH HOSE LATOOT ' 1 
100 200 300 400 500 600 700 100 900 1000 
IF^UIIEO FKESSUXE AT fXM 


1" 


209 


.50 


62 


73 


84 


95 


106 


117 


,128 


139 


150 


IM 


1 1/8" 


265 ' 


50 


69 




103 


120 


137 


154 


i71 


181 


20S 


222 


1 lA" 


326 


50 


78 


103 


128 


153 


178 


203 


228 


253 


271 





VoIum) 



Praaaura) 



209 tpm 
50 psl 
265 gpat 
50 pal 



aiza of noiila aad aaou&t of hoaa 
laid 



tha aaount of hoaa laid 



39*. Iha puap oparator auat know tha aisa 
noasla and aaount of hoaa laid In ordar 
to datarvina puap praaaura; thua» to 
datcrnina puap praaaura tha oparator auat 

know ^ \ ^ 

40* Tha puap oparator knowa tha nozsla 
aiza, but bafora ha can dataraina tha 
rl^t puap praaaura ha nuat alao know 

* 

41. If only tha dvount of hoaa laid li, 
known» bafora datarmlning puMp praaaura 
tha oparator ouat know tha * 



Diozsla aiza 



42. Pump praaaura la tha dlacharf* 
praaaura at tha puap, Nozzla aiza 
and h6aa layout datarmina tha corract 



pump praaaura 



43* In ordar for tha puap oparator tC 

dataraina ^ 

ha auat know ^ 
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piHp pxMmr« 44. In th« flgur* b«ioir you will nott 
silt of nosslt and uouat^of host und» "sizt of aosslts" thr«« standard 
out Qozsls sizss; thsy* ars » 

lech. " ^ 



SIZE OF 



G.P.M. 



PIUESSUU OF 



LKNGTH OF 2,1/2-INCH HOSB UTOte 



NOZZU 




NOZZLE IN 
PODMOS 


100 200V300 400 500 600 700 800 900 1000 
XEQOIIED JPRESSDIZ AT PUW 

* 




209 


50 


62 


73 


84 


95 


106 


117 




139 


150 


160 


. 1 l/S" 


265 ' 


SO 


'69 


86 


103 


120 


137 


154 


171 


188. 


205 

• 


222 


r i/*r 


326 


50 - 


78 


103 


128 


153* 


178 


203 


228 


253 


278 


303 








(Parall.1 » 






rles 









Volume) 



Prassurs) 



1-1/8'* and 
1-1/4" 



43. A 1 Inch noszle will discharge 

* • According to the 

guide plate, vh^at vill the other two 

nozsles discharge ^ 

and * 



-SIZE OP 
NOZZLE 


G.P.M. 


PRESSUSE OP 
NOZZLE IN 
POUNDS 


LENGTH OF 2 1/2-INCH HOSE UYOOT 
100 200 300 400 500 600 700 800 900 1000 
lEQUIREO PRESSUXE AT PUHP 


1" 


209 


50 


62 


73 


84 


95 


106 


117 


128 


139 


150y 


160 


1 1/t" 


2M 


50 


69 


16 


103 


120 


137 


154 


171 


188 


205 


222 


.1 1/4" 


326 


50 


78 


103 


128 


153 


178 


203 


228 


253 


278 


303 



Volume) 



Pressure) 



209 gpm 
265 gpa 
326 gp« 



46. The size of the nozzle and amount of 
hose layout vill determine tha * 
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puap prtssurc * 47*. Puaip prfssurt is also shoim on tbm fttld« 

pl«t« b«lov« From this, if th% 

opsrmtor knows ths ^ 

and * ^ 

• hs csn dsts rmlns ths » I 



SIZE OF 
NOZZLE 


G.P.M. 


PRESSUKE OF 
NOZZLE IN 
POUNDS 


LENGTH OF 2 i/2-INCH HOSE LAIOUT 
100 200 300 400.500 600 700 800 900 1000 
JKEQUIRED'FkESSUKE AX FTW 




209 


50 


62 


73 


84 


» 95 


106 


117 






150 


ito 


1 1/8" 


265 


50 


69 


86 


103 


120 


137 


154 


171 


188 


205 


222 


1 1/4" 


326 


50 


78 


103 


128 


153 


178 


203 


228 


253 


27S 


303 



(Psrsllel (Ssrlss 
Volums) Prsssurs) 



sixe noxxls 

SQOunt of hoss^ layout 

pump pressure 



§2 P«l 



48. Since pump pressure iS' given in psi,^ 
using the figure above with 100 -feet^of 
hose laid out t using 1 inch noxxle the 
pump pressure would be * > ' - . 

49. In the figure bplow to discharge 265 

gpm the no3xle sixe would be * 

and with 200 feet of hose layout* the pump 
pressure would be * . • 



SIZE or 

MOZZLE 


C.P.M. 


PIESSURE OF ' 
NOZZLE IN 
POUNDS 


liNGXH 07 21/2-INCH HOSE UTOOT 
100 200 300 400 500 600 700 800 900 1000 
XEQUIXED PXESSUIE AT FUMT 




,1" 


209 


50 


62 


. 73 


84 


95 


106 


117 


128 1 


139 


150 


160 


1 1/8" 


265 


50 


69 


86 


103 


120 


137 


154 


171 


188 


20S 


222 


1 1/4" 


326 


50 


78 


103 


128 


153 


178 


203 


228 


253 


278 


303 



1-1/8 inch 
86 psi 



Volume) 



Pressure) 



50, Using the guide plate, a layout of ' ^ 
600 feet of hose with a l-inch noxxle the 
pump pressure would be * ^ • 



3'J3 



117 psi 



51. From th« guid« pUte, if ve use a l«*l/4 
inch nozsl« with 300 f«ftt of ho«« layout, 
tha pusp pr«ffur« would be * ^. 



SIZE OF 
NOZZLE 



PEESSUIE OF 
NOZZLE IK 
FOUNDS 



LENGTH OF 2 l/2<-INCH HOSE LAYOUT 
100 200 300 400 500 600 700 800 900 1000 
KEQUIIED PRESSURE AT PUMP 



r 


209 


50 




62 


73 


84 


95, 


406 


117 


128 1 


139 


150 


160 


1 1/8" 


265 


50 


69 


86 


103 


120 


137 


154 


171 


188 


205 


222 


1 1/4" 


326 . 


50 




78 


103 


}28 


153 


178 


203 


228 


253 


278 


303 


(ParalUl 


(S«rl«s 


f 



VoluM) 



Pressure) 



128 psi 



52. Using e 1-1/8 inch nozzle with 

500 feet of hose layout, according to the 

guide plate the pump pressure is ^ 



SIZE or 

NOZZLE 


G.r.N. 


VKESSVKE OF 
NOZZLE IN 
POUNDS 


LENGTH OF 2 1/2-INCH HOSE UtpUT^ 
100 20N0 300 400 500 600 700 800 900 1000 
UqUIlEO FRESSUIE AX FUMP. 

. * 


1" 


209 


50 


62 


73 


84 


95 


106 


117 


128 


139 


150 


160 


1 1/r 


2«5 


50 


69 


86 


10*3 


120 


137 


154 


171 


188 


205 


222 


1 1/4^ 


326 


50 


78 


103 


128 


153 


178 


203 


228 


253 


278 


303 



^ (Parallel (S«rlM 
VoIum) Fr«Mur«). 
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S3. Using a 1-1/4 inch nozzU with 600 
fe«t of hose layout , Che \puap pressure 
would be * . • 



'SIZE OF 
MOZZ;.E 


c.p.m/ 


PRESSURE OF. 
NOZZLE l^M 
POUNDS ^JP. • 


' ' LENGTH OF 2 1/2-INCH HOSl UYOOT 
100 200 300 400 500 600 700 800 900 1000 
SEQUIIUEO PRESSUKE AT FW 


1" . 


209 


50 


62 


73 


84 


95 


106 


117 


128 


.1«9 


130 


IM 


1 1/8" 


265 


50. 


69 


86 


103 


120 


137 1 


154 


171 


1«8 


20S 


222 


1 1/4" '■■ 


326 


50 


78 

* 


103 


128 


153 


178 


203 


228 


2S3 


278 


303° 



203 psi 



Voluae) 



(Seriee 
Pressure) 



54. With«A 900 feet hose layout, umtag 
e .l**r/8 inch ^otzle, the puop pressuriT^* 
is * . - 



SIZE OF 
VOZZLE 



C.P.M. 



PRESSURE OF 
NOZZU IN 
POUNDS 



LENGTH OF 2 1/2-INCH SCSI LATOUr 
100 200 300 400 500 600 700 800 900 1000 
REQUIRED PRESSURE AX fV» 



• 1" 


209 


50 


.62 


73 


84 


95 


106 


117 


12sj 




130 


IM 


1 1/8" " 


265 


50 


69 


86 


103 


120 


137 1 154 


171 


181 


203 


222 


1 1/4" 


326. 


50" 


78 


101 


128 


153 


^178 


203 . 


228 


253 


278 


303 



Volume) 



(Series 
Pressure) ^ 



3y^ 



10 



205 pal 



55 • Tho4 far yoii have learned the meaning 
of hydraullca » gallon flow per minute from 
varioua nozzlea^ the difference betyeen 
single stage and multiple stage pumpa 
and the i;^e of the pump operator *s 
guide plate. We will now go into rule 
of thumb. This Includes measurement 
and weights and their relationship ^to the . 
fire aexvice. 



No response required 



^6 . Measuiflng,^ the area of a room we 
multiply length x width. If you want to 
find the area of a room> lot» «tc.» you 
simply multiply ' x 



length X width 



57 . To arrive at an answer in square 
feet, we multiply 'fj_ 



as In figure 
^gure 



What Is^ the area of 



are. 



2 FT. 




4Sft., FT. 



2 FT. 



3 FT. 



t 



l«mgth and %rldth 
6 sq ft 



58. A room 10 feet lo^g and 10 feet wide 
will hacire .an area of * 



100 sq f t< 



59 . The area will usually be in square 
feet; the re fore » measurements in 
square feet will usually be the 



area 
area 

length X width 



60.. To find the 
we multiply ' 



of a room 



61. The 
* 



of this figure is 



6 FT. 




8 FT. 



^ 11 
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4a" sq ft . 



62 • To find voluM w nultiply ar«a x 
httlght • If you knov th% «r«a and tha ' ^ 

height and you want* to kndv the volume * 
you should* % 



iBultiply area x height 

multiply area x height 
(multiply area x 10) 



cuhlc maaaurement 



cubic measurement 
square' measurement 



63* The airea of a tank is in square yards 
and is 10 yards high* To find the volume 
you must * . ""x * • 

64. Volume is given in cubic measurement » 
so when you multiply area x height » the 
volume wiil be in * 



65. When multiplying area x hei^t» the 
volume will b€ in * 



and when multiplying length by width , the 
aria will be in * - fN 



66. Any figure in cubic measurement will 
be the volume; thus if a tank holds 100 
cubic feet of water » this is its 



volume 



volume 
50 cu. ft. 



multiplying area 'x height 



voltme 
volume > 
25 cu. ft. 



67 • A tank* that has an area of 10 
square feet 'and is 5 feet high would have 

a , of 



68. A tank has a volume of 50 cubic feet< 
We. arrived at this measurement by * ^ - 

X 



Multiplying area^ x he igfet gijmf^.you^ 
for example 9 an 



69. 

the^ 

area of 5 square feet with a Hei^t of 
5 feet will have a of * 



70. A warehouse on XYZ Air Force base 
measures 130 feet wide, 260 feet long » and 
a ceiling hei^t of 30 feet.. The area of - 

the warehouse is ^ and it 

has a volume, of * 



33^^800 square feet 
1,014,000 cubic, feet 



71. To get area in square measureisent 

we ** 

and to get volume in cubic measurement we 



Multiply length and width 
multiply area and heigh f 



72. When multiplying length x width, we 
get ^ in * 



height » we get 



and multiplying area x 
in * 
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ana 

•quAM matur«Miit 
Rult of thuab 



KC 



73. The Fin Service tiees many **Buie of 
Thumb" (HI) figures. Figures^ that are 
adjusted for easier use are terced 

* _ . ; figures. 

74. The tern 'Itule of Thux&b'' c^y be 
abbreviated as BZ; thus Rule of Thumb 
may be written as 

75. If you wish to abbreviate Rule of 
Thunb you nay do it with 



76. The figure 8.33 lbs may be adjusted 
to read 8.3 lbs for easier vse. The ad-* 
justed figure 8.3 lbs becomes a * 



Rule of Thunb (BX) 



8.3 lbs : 
rule of thunb (KT) 



209 
627 

5,204.1 



8.3 lbs 
-8.3 lbs 



A • 



77. The (KT) wei^t of one gallon' of 
water is 8.3 lbs. The figure for the 
weight of one gallon water, which is 
* is a ♦ 



78. At 50 psi nozzle pressure a 1 inch 

nozzle will discharge ^ gpm, 

if the water is discharged for 3 .minutes, 

there would be . gallons 

discharged and it would weigh 

lbs. 



79^ The 
water is 



(KT) -weight of one gallon of 



w«u«& *,m 2 Therefore, 

to find the weight of 10 gallons of water 
you would multiply 10 x ^ 



80. There are 231 cubic Inches In one 
gallon of water. With this in mind we 
could say one gallon will weig h* 
and contain * Inches. 



8.3 lbs 

231 cubic 



81, One gallon of water contains 231 
cubic Inches and woUld weigh* 



thus, using KT, two. gallons of water 
might weight * and contain 



8.3 lbs 
16.6 lbs 

462 cubic inches 

8.3 lbs 

231 cu. In. 



82. Tbe^ RT wei^t of one gallon of 
water is * and contains. * 



83. There are 693 cubic inches in 
3 gallons of water. We arrived at this 
answeir by nultiplying 3 times the cubic 
inches per one gallon of water^ nhich 
is ^ . 
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Ons Cubic Foot of Water* 

1,728 cubic inches 85. The figure above shows one cubic 

foot of water. By multiplying, area in 

square inches x., . in^ inches 

would mean one^iibic foot contains * 



height ' 06. One cubi<^*^oot of w^ter contains 

* %^<^/hile one gallon 

1,728 of water contains ^ / «and the 

weight of one gallon of water is (BT) 




1,728 cu. in .87. One cubic foot of water will. weigh 

231 cu.^in 62.5 ^bs and contain cubic 

8.3 lbs inches. This would mean 1,728 cubic 

inches of water will weigh ^ . 

1,728 88. One cubic' foot or 7.5 gallons of 

62.5 lbs water will weigh* ^_ and 

contain cubic Inches. From 

this 1,728 cu. inches of water would 
eqtial g^illons of water. 

62.5 lbs , .89. One cubic foot will hold 



1»728 gallons of water and. would weigh * 



7.5 we could also say that 1,728 cu. In. will 

weigh ^ because 1,728 cu. in. 

.is equal to one * . 



u 399 



7.5 

62«5. lbs 
62.5 

1 cubic foot 

15> 



90* Thmtm ars 7*5 gallons (RT) in ohs 
cubic foot, therefore two cubic feet 
wLjit hold gallons. 

§!• The nufld>er of gallons in one cubic 
foot is * ' iitoile the number 

of cubic inches in one cubic foot is 



7.5 gallons 

1,728 



7.5 

26,250 



92. One cubic foot will hold 

gallons of water. Therefore, a swimming 
pool with a volume of 3,500 cu. ft. would 
hold gallons of water. 

93. A cubic foot of water will weigh';. 

^ . and contain * 

and hold 



gallons. 



62.5 lbs 
1,728 cu. in 
7.5 



94. One gallon of water will weigh (RT) 

* and contain . 

cubic inches. 



8.3 lbs 

231 



95. The weight of one cubic foot of 
water is ** The number 
of gallons a cubic foot will hold is 
** The weight of one 
gallon of water is ^ " 



The nuniber of cubic inches 



in one gallon of water is 



62.5 lbs 
7.5 gals 
8.3 lbs 

231 cu. in. 



96. Friction loss is the pressure lost 
due to friction; (see figure below) thuS; 

friction loss is the loss of 

due to friction. 



HOSE CONNECTION 




CBOSS SECTION 2 1/2" HRE HOSE 



15 



4i)U 



pressure 



97. Friction loss In a hose Is e loss 

of due to friction; and 

^ • Is called 



this loss of 



pressure 
pressure 
friction loss 



58# In the figure below, water rubbing 
against the Inside of the hose causes 



H06E CONNECTION ' 




ClOSS SECTION 2 1/2" FIRE HOSE 



Friction 



Friction 
pressure 



friction 
friction loss 



99* When water rubs against the inside 

of the hose It causes 



resulting In a loss of' 



100* A pump produces 100 psl and the 
nozzle at the end of 500 feet of hose 
has only 50 pel pressure. The pressure 

lost Is due to ^ ' and 

Is called ^ . - 

101* Pump pressure Is 200 psl, nozsle 
pressure Is 50 psl. The loss of 150 psl 

^f pressure la due to friction. From 
this we could say friction loss Is the 



loss of pressure due to friction 



friction loss 
pump pressure 



102. Friction loss Is overcome by 
Increasing pump pressure, so In order 
to overcome jJ^^J you 

♦ must Increase * ^ 



103. Friction loss In hose Is determined 
by the size of the nozzle; for example, 
standard nozzles, which are * 
and 



rates of * 



Inch, will have different 
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l-*l/8 and 1 1/4 104. Friction loss Is detftmlxied by the 

frlctlOQ 4os.s slM of the noxxie and the amount of hose 

* lay out. * If the pump operator must 

deteralnt. the amount of friction loss, 
^ he must first know * 



size of nozzle and amount of hose 
laid out 



IC psi 



105 • Using a l«-inch nozzle, the friction 
loss per 100 feet of 2 1/2 inch hose is 
10 psi (SI) • This means each 100 feet 

of 2 1/2 inch hose wiU have 

friction loss. 

106. Using 2 1/2 inch hose, the friction 
loss for a l inch nozzle per 100 feet is 

* . ; ""thus , the friction 

loss in 200 feet would be * 



10 psi 
20 psi 



107. Using a 1 inch nozzle, the friction 
loss for 500 feet of 2 1/2 inch hose 
would be * 



50 psi 



600 feet 



10 psi 
18 psi 



18 psi 



108 «. A pump Imist overcome 60 psi of 
friction less and the nozzle in use is a 
1 inch nozzle. The amount of 2 1/2 inch 

hose laid out is * ^ 

S£ME!OSR: Using a 1 inch nozzle on 2 1/2 
inch hose the friction loss is 10 psi per 
each 100 feet. 

109. Friction loss, using a 1-1/8 inch 
nozzle is 18 psi per 100 feet of 2 1/2 
inch hose. Using a 1 inch nozzle, the 

friction loss is * and 

using a 1-1/8 inch nozzle it is * 



110. Friction loss per 100 feet of 2 1/2 
inch hose using a 1-1/8^ inch nozzle is 



111. With 200 feet of 2 1/2 inch hose laid 
out, using a 1-1/8 inch nozzle, the 

friction loss should be * and 

using a 1 iuch r^zzle» it would be , ^ 
* 



36 psi 
20 psi 



112. There is 700 feet of 2 1/2 inch hose 
laid out and there is^l26 psi friction 
loss. The nozzle in use must be a 
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1-1/8 Inch 113. Using a 1 1/4 inch nosrU, tbmn is 

25 p«i friction lots par 100 fast of 
2 1/2 Inch hoaa. Tharafora, tha fri.ctlba 
lota In 300 faat would ba * 



75 pal ^ ; UA. Ualng a 1 1/A inch noxxla with 100 

faat of 2 1/2 inch hoaa^laid out, tha 
friction loss would ba * 



25 psl 115. If a 1 1/A inch noxxla la in uaa and 

thara is 100 pal friction loaa than thara 

must ba. faat of 2 1/2 inch 

hoaa laid out. 

400 faat 116. Tha friction loss par 100 faat 

ox 2 1/2 inch hoaa using a 1 inch noxsla 

is ' and using a' 1-1/8 inch 

nozxla is * . and ualng a 

1 1/4 inch nozzla^ is. * * 



10 psl 
18 psl 
25 psl 



REVIEW 

117. At this point in your proifras you 
hava laamad that tha pimp oparator aiist 
knq|w two things whan datannining^ pUBp 
pra'saura; tha amount of hoaa laid and tha 

slza of tha ♦ tou 

should know that to datamina friction loaa 
tha pump oparator should know tha aana 
two things as whan datarminlng pump.praaaura« 
With this In mind tha two things tha pump 
oparator must know to dataxnlna friction 

loss is * and ^ 

Tou hava also laamad many "Sula of Thumb" 

figuras» soma of which ara; tha waight 

of ona gallon of watar, which ia * 



that tha nuoibar of gallons in ona cubic 

foot is ^ that ona gallon of 

watar containa . cubic inchaa 

and that in ona cubic foot thara ara 
cubic inchaa. 



nozzla 

amoimt of hosa laid and siza of 

nozzla > 
8.3 lbs 
7.5 

231 ; - 

1,728 



AT THIS TIME YOU SHOULD TAKE A 10-MINUTE 
BREAK. AFTER TOUR^ BREAK, RETURN TO .TOUR 
PROGRAM. 



118. At this point wa will taka up Suction 
and Drafting, along with tha advantagas 
and disadvantagas of fira atraama.. 



No Raaponaa Raquirad 
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Atmosphere 
ataoephere 



atmospheric pressure 



atmosphere 



119. Tarn word atmosphere refers to the 
air that surrounds the earth. For 
example, the air we breathe Is referred * 
to as . ' 

120. The air that surrounds the earth 
Is called . • 

121 • Since the atmosphere exerts pressure, 
It Is called "atmospheric pressure" and 
and is given in psl. For example, the 

* is 14.7 psi at sea 

level. 

122. Pressure is applied on all things 
equally by the ^ • 

123. Atmospheric pressure at sea level 
is 14.7 psi; thus, the pressure exerted 
at sea level by the .is 



atmosphere 
14.7 psi 



124. Atmospheric 



exerts equal 



pressure on all things. For example, a 
surface of water at sea level will have 
a exerted on it of * 



pressure 
pressure 
14.7 psi 

pressure 
sea level 
14.7 psi 



125. Atmospheric 

exerted st ^ 

amount of * 



is 

in the 



126. Atmospheric pressure is exerted 
equally In all directions. In the figure 
below it is easy to see that the - 
is exerted equally * 



U.7 rsi- 




atmoswhk: fifssuif is 
ixim oYquauy in . 

AU OIICCTIONS 



Figure A 
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±a all dlrectlona 



127. Any object coming in contact with 
the atmoephereat sea level will have- 
pressure exerted upon it equally * 

of * — : — 



in all directions 
14.7 psi 



128. In figure o'*" 
has been Increased 



causing the water to go down. 
'*C*' pressure has decreased to * 



pressure in the straw 

to * 

In figure 



causing the water * 



157 PS\ 



13.7 «l 







15.7 psi 
13.7 psi 
to go up 




129. In figure "C" pressure in the straw 
has decreased which will cause the water 

in the straw to ' 

i3.r n\ ' 




go up 



130. If pressure exerted on water ill 
equal on all sides water will not aove, 
but if pressure is increased or decreased 
on one side water * « 
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will 



131»^ In figure "A" thm pressure is 
equei oa ell sides end the weter 
* . / . nov<» but in figure '^B" 
the pressure is not equel end the veter 
* 



PUMP • A-' 



POMP 




INTflNAL PifSSUif ^ 
EQUAl TO TNi 

iXTitNAi ptf ssulf IT 

iiSUlTS( wo OtAPT — 



"Sl 13.7 PSt 



ATMOSPHfilC 
PifSSUif 
fXfiTfo 

14.7 PSI 



INTfiNAl PifSSURClHi 
IfSS THAN THf ^ 
fXTfiNAl PifSSUftflir 
ilSlilTS: OiAPT -~ 




Will not 
will move 



PUMP "A* 



132* When the puup decreeses pressure 
in the hose (figure B) weter will rise 
towerd the pusp; * The more pressure 
decreeses the higher weter will 
* the pump. 

PUMP "i- 




INTiiNAL Pif SSUM 
EQUAt TO TH€ IT! 
iXTCiNAl Ptf SSUtf ^ 
iiSULTSi NO OiAPT — — 



rise towerd * 133* if the pressure in the hose is 

13.7 psi end is decreesed to 12 «3 psi, 

this simply neens weter * 

higher in the hose. 

« 

will rise 134« Once the weter begins to 



in the hose, the punp is seid to be 

dreftlng; thus, for weter to 

in the hose the pump oust be ' 
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rl8« 135. Irhe pump d«crt«4itd prM«im lit ' 

rise the hdee causing a draft • If the pressure 

drafting In the hose Is less tlisn the pressure 

outside, then the pump will 

draft 136« in figure the pump vlll not 

\ but In figure '"B" the 

pump will " , , ^ because 




■araf t ~ 
draft 

the pressure Is less Inside 

the hose, 
-than-lt-la-outslde the hose 



137« When the pressure In the: suction 
hose is decrease*d .434 psl water will 
be drafted 1 foot hl^. To draft water 
1 foot high, pressure must be decreased 



.434 psl 



.434 psl 



138. The amount of pressure decrease 
necessary In/a suction hose to draft 
water ! footxhlgh-ls * . 



139. To draft water two feet hl^ 
would require a pressure decrease in the 

suction hose of'^ ^« 



.863 



2.304 



140. If a pump decreases pressure^ in 
the suction hose 1 psl, water will rise 
2.304 feet thus, a 1-psl decresse of . , 
pressure in the suction hose would cause 
the water to be drafted or rise * ^ 



141. > 2-psl. decrease of 'pressure in the 
suction hose would cause the water to 
* high . 
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riM 

\.66S tm%t 



2.304 f«et 
6M2 feet 



drafted (raised) 
6.912 feet 



pressure 

1 psl 



pump-^prlner 



puap'^rloer 



atmospheric pressure 
created vacuus 



vacuum 

drafted (raised) 
2.304 feet high 



decreases 

to decrease the pressure In 

the suction hose 
the water to rise (the water 

Is drafted) 



142. Ulth a l*psl pressure decrease la 
the suction hose» water Will be 

#driif6ed * hlg^i. Taerefore, 

vlth'^ 3-psi decrease water would be 
drafted * ^ ^hlgh. 

143. If the pressure In the suction 
hose is 16.5 psl and the atmospheric 
pressure on the outside ls^.5 psr 

the water will be * 

high. 

,144. To draft water 2.304 feet we 

oust decrease the In^ the 

suction hose * . 

145 c Standard AF fire pumps will not 
pump air; therefore, a device known 
as a pump*primer Is used. * In order to 
create a vacuum we must use a * ' 



146. A device used to create a vacuum 
is a * . 

147. When a pump-primer decreases 
pressure in a suctioji hose below 
atmospheric pressure it is creating a 
vacuum. If the pressure in the base 
is 3 psl below * 

the pump*primer has 



148. the height water will be drafted 

depends on hcw_ m uch-jyAcuum^the-pump— 

primer creates. For example, if the 
pump-primer creates enough 

to decrease pressure 1 psl, water will 
be * , ' . . 

149. When the pump-primer creates 
vacuum » the pressure in the suction 

hose , * ' . thus tUe purpose 

for creating a vacuum^ is ** 

causing * [ . 

150. Assuming perfect conditions, 
water can be drafted to a maximum height 
of 33.9 feet. This would mean the best 6f 
pumps could not draft water over 

* .high . 
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33.9 feet 



33.9. 

"laeximum drafting hel^t of water „ 



^73 



151. To find thm 
of Water, which li * 



drafting haiflit 



multiply atmotphtrlc pressura x 2.304 
faet. By multiplying thaaa tvo». your 
anavar vould be the , 

152. Aasumlng^perfect condltlona, 33.9 
feet Is the figure for the ** 



maximum dr.aftlng height of water 



fog stream 



fog stream 
straight stream 



fog stream 
.straight stream 



advantages 

disadvantages 



fog stream 
, straight stream 
disadvantages 
advantages' 

V cooling effect 



153. . The fire service uses t«fo types ^f 
fire streams 9 one of ^Ich is the fog 
stream. One type fire stress used in 
the fire service is the 



154. Another type stream is the strai^t 
stream; ' thus 9 * the t«ro types of fire 
streams most generally used are the 

and the**- ' 



155. In the fire /service two types 
of fire streams used, are the » 
and the * ^ 



156. Each type fire stream has its 
own advantages and disadvantages • 
order to use these two fire strei 

effectively it is Important 

to understand their ■ 

and 



157. When using either fire stream, 
whether it is a * or i 



the fire protection 



specialist should understand their 
" and 



138. ' One advantage of a fog stream is its 
greater cooling effect*. The* fog streW ^ 
covers more than the straight stream; 
thua, giving it a great * 



t 



159. Using a fog stream, more water 
surface is exposed to the heat over a 

larger area giving it a greater \ 

than a * 



cooling effect 
straight stream 



160. The more water surface exposed 

to the heat the greater the * j_ 

Therefore, if you want a greater cooling 
effect you must have more * 
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cooling effect - 161. Tha grtatcr the cooling effect th« 
water turf ece exposed to the heet more . > 



veter surface area exposed to the 162. One advantage the fog stream as 



heat 



cooling effect 
cooling effect 
saotherlng effect 

cooling effect > 
smothering effect 



steam 



steam 

smothering effect 



its * 



while another '£b Its 



smothering effect. Therefore, two 
advantages, of the fog stream are its 

* "^and its * 



163* Applying a fog stream on a fire has 

two advantages; they are. the * 

and its * . 

16U. Steam smothers a fire by displacing 
the oxygen. Therefore, tQ; smother a fire 
by displacing the oxygen, water must be 
converted to ^ * 

165. When water is applied on a-fire by' 
a fog stream it may be converted to 



displacing the oxygen, thereby causing a ^ ' 

*_ , i.' 

166. T^ more water converted to' steam 
the more oxygen It will displace. Therefore, 
to smother a fire with a fog stream, water 
must be * » • 



converted to steam 



water Into steam 



steam 

smothering effect ' 
cooli)^{ effect 

fog stream 
straight stresm 

its cooling effect and its 

smotherdLng 
effect 



^ larger water surface exposed 
heat 

water .being converted to steam 
displacing oxygen 



167. Smothering a fire with water, thtis 
displacing the oxygen, is. done by 
converting * - 



168. Water applied to a fire in the 

form of fog may be converted to 

causing a * 



while some 



of the water may absofb heat causing 

a * ^ \ 

169. The fire service uses two general 
types of fire s'treams. They are:** 



170. Two advantages of fog stream are: 

** 

171. The cooling effect of a fog stream 
is the result of ** 



and the smothering effect is the 
result of ** 



172/ A fog stream has a much shorter 
range than a stral^t stream, meaning 
a 41asdvantage of 'the fog stream is 
its * 
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•hortttr rntt 



ihortj^r rang* 



p«Mtratlaa «\ 
•hortsr range 



173. Ona disadvantage of the fog atraan 

la Its » . V . / , 

.174. Another dlaadvantaga of the fog^ 
atreaa la very little penetration; thtis, 
tvo diaedvantages of thi fog atresK are 

very JLlttle an< Ita 

— ' — 

175. One dlaadvcntage of the' fog atreap 
other then Ita ahort range; la very little 



penetretlon 



Ita ahorter range and Uttle or 
limited penetration 



atralght atream 



176 « Two dlaadvantagea of a fog atreaai ^ 
are- ** - , ' • 

177* A fog atream la one type fir* atream 
Willie another type la the * . 

> , ^ • 

178. The atralght atream haa e longer 
range than the fog atream. Therefore, 
one advantage of the atralf^t atreaai la Ita 



longer ran^e 



179*' The straight atream haa a longer 
range and a more penetrating effect than 
the fog atrean; .thua, the advantagea of 

the atralghi etream are . Ita \ 

and ^ more 



longer range 
penetrating effect^ 



longer range 
'penetrating effect 



little water surface exposed to 
to the heat 



180; Two advantagea of the atralght * 
atream are and* more ' 

181. The straight atreaai haa little water 
Surface expoaed to the heat, aa compared 
to the fog stream; thus, a dlaadvantage 
of the attaint atream Is * 



182. Two advantagea of a atral^t 

stream are Ita * * while 

the disadvantage la **_ ' 



longer range and more penetrating 183. Capacity meana the- amount of 



effect 

llttie water aurface expoaed to 
heat 



water that can be delivered under ^ 
specified conditions. Therefore, the 
capacity of a fire atream la the amount 

of * 



water that can be delivered under 184* * Under apedfled condltlona, 



apedfled condltlona 



capacity maana *^ 
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th« nount of vat*/ that cn ba } 185. Tha; size of tha hosila moat ba ^ 
dallvaxad <^ considarad vhan figuring the capacity of i 

fira straMi. When figuring the capacity 
of a flxa straaB we nuet consider the 



size of tha noxzla 



186. Oaa of tifo things taken Into 
consideration vhan figuring tha capacity 
of a flxa strasai Is the^ 



size of the nozzle 



187 • ^ You wish to knon the capacity of a 
fire stteaB4 One thing you aust take 
into account is * • 



tha size of the nozzle 



188. Velocity of water, refers to the 
speed of the water. If the speed of the 
water in a hose is 10 feet per second, 
then this will be its 



velocity 



189 • The capacity of a fire stream is 

detezBlned by the * 

and * ^ . 



size of ,the nozzle and velocity 
of the water 



190 • If water is moving at a race of 
100 feet par second through a 2 1/2 inch 
hose, thls^ rate or spaed of the water is 
called t 



velocity 



191t To detemliue the capacity of a fire 
stream we oust know the speed or 

of the water and the 



velocity 

of the nozzle 



192. The size of the 



and the 



the 



of the water will determine 
of a fire stream. 



nozzle 

velocity (speed) 
capacity 



velocity of the water 



193. Whan determining the capacity of 
a fire stream we must know two things, 
one of whidx is the size of tha noz.zle 
the other is the * 



194. Pressure exerted against the intake 
side of tha pnap is called :intake pressure 
while pressure exerted back against the 
discharge side of the pump is called 

back/ ' 



4 

pressure 



195* The pressure exerted back against 
thi puoip is called * . 



back pressure 



weight 
back 

badik pressure 
water 

back against the pump 



back pressure 
2*604 



Jim 



196. Back pressure Is caused by the 
weight of water forcing back against 
the pump; thus^ any pressure caused 

by the of the. water 

forcing . against the pump 

Is called * . . 

197. Back pressure Is caused by the 

weight of forcing * 



198* l;:ck pressure Is figured by the 
wel^t Swd height of the water. / From 
the figure below If the water Is 
raised .6 feet there would be- a * 

of . 



psl« 



*434 US I 



T 

7 rr 



m 



.IM USf 



1.302 US 



199. From the figure below , If the water is 
1 foot above the pump It would: have a- ' 
* , of p sl> 



J, 



T 

1 



3 rr 



.434 US 



.1*1 US 



K303 US 



back pressure 
•434 



.'200> For each^foot water rlses^ln the 
h^se^ pressure will be exerted badk against 

the> pump In the amount of * ^ • 
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•434 




201 • this figure shpiis 144 coluaas of 
vattr l^.i^qt bigh (12 x 12 « 144). Each 



coluKi viU msmtt « dovnvard pressure of 



202* Hhen drafting water » the amount of 
pressure dfecrease needed in the suction 
hose to raise water 1 foot is * 



.434 psi 



.434 psi 



back pressure 
.434 psi 



back pressure 
rule of thuab 



203. If pressure pust be decreased in the 
suction hose ,434 psi to raise water 

1 foot the water mast exert a downward 
pressure of * per foot. 

204. If water is raised 12 feet (about 1 
stoxy) above the pu«p» then to figure the 

* we flust Multiply 12 

feet X * 



'205» For each 12 feet the water rises 
above the puBp» we will have 5.208 

^ psi of *■ We, adjust - 
the figure 5.208 psi to 5 psi for easier 
usit; thus 5 psi becoMS a * . 



206.^ The XE for back pressure per each 
12 feet of rise above the pump is 



5 psi 



207. When figuring back pressure we 
never figure the first story of a 
building. Iherefore> if the nozzle 
is raised to the second story we 
will have only * of 
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5 pal 

. back prasaure 



back praaaura 
15 pal 



10 

back praaaur* 
Incraaae pump preaaure 

Incraaae pump pxaaaura 



Increase pump preaaure 
15 pal 

nozzle preaaure 



not* 

back preaaure 



not 

back preaaure 



208*. / The RT back preaaure per each 
12 feet of rlae la 5 pal. Therefore » 
If the noaale la rilaed 4 atorlee or 
36 feet above the pump^ the * 

wlU be * , ' ' "" , ' 

209. . To overcom bade preaaure ve 
Increaae j^p preaaure. If the noisle 
la raiaed to the third atory, ¥^ irill 

hwe . pal off ^ 

and to overcome thia, ve *; 



210. To overcome beck preaaure we muat 



211 • The Increaae In fvmp preaaure muat 

be equal to the amount of back preaaure. 

If our back preaaure la 15 pal we muat 

* . la the aaount of 

* 



to maintain atandard 



212. Back preaaure la never figured for 
leaa than 5 pal* In other vorda» If the 
nozzle la raiaed only 6 feet above the 

pump, ve would - figure any 

213. If the nozale la not raiaed at leaat 

12 feet above the jptnnp you would 

figure * , J, 

214. If the nozzle la carried to the 5th 
floor of a buildings the back preaaure 
would be * ^ end to^ overcome 

thla we muiait * ' in- the 

amoimt of * 



20 pal 

Increaae puoqp preaaure 
'20 pal 

the weight of the water forcing 

back agalnat the pump 
Increaae pump preaaure . 



r 

215. Back preaaure la 

and la overcome by " 



-216. The fire department haa numefoua 
aourcea from whidi; it geta water. Of theae 
the moat conmon la the fire hydrant. The 
mo^t common water aupply la the * 



fire hydrant 



fire hydrant 



217\ The moat' conmon wmter aource uaed 
by the majority of fire departmenta ia 
the * 



30. 



